rh#EE2EESE (Jour. Agric. Res. China) 50(4): 10 ~ 22 (2001)

IKAG#AE 55 3R B Hwe-1, Hwe-2 Z R BB HF)
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Z A RAER

GTRE THAS

BE : KESATIEY » BEEEETE 0~ 6% HIKARFERE » BTEIEMIEE - BR
AEEOME - SIS AER ~ TEPER M - HEESEZ AR CE A - A
B WIRHHET R - (BECE HERIRZ WS - KEREHRPRZ —HEHER Hwce-1 8
Hwe-2 s » W EHERESEER > MERRAEEHY - AABHEE Hwe-1,
Hwe-2 BREBEMR Z W E R AR AREZERE » B F B Hwe-1, Hwe-2 FER A
B HEERGEERA RS B S JO > TR 10.6cm 5 EBIBRESRP
TE Rl —FEECB ERRENEREY TR ERRERZEREY) -
REREPBZ R » MNEA BB RHEERERZ OB - F1E S —HH I R R
29 THBEL o —iKIESIEZ B RAES Hwe-1, hwe-2 3 hwe-1, hwe-2 > i Jamaica HIf
B hwe-1, Hwe-2 » LA107 & EE AR 4 (85 | 362 518 20 {ERIBIKAS - 3 140 (8 fmiE
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IKIEHER B Y » ERARMZARENTRMEZER LEEBFAERAAN 0. perennis complex B,
O. rufipogon %57~ 56% » —FLEMBFAEFAA O. breviligulata 53 ~20% » HIEFEIE 0~ 6% - K
It BERTE RRETIER TR & NEEE TR ot R s —
Ak i - BOR B R MBS - FEMBRIIEC » B 1SEHE2SHMALR TR

SETRRAT G LA KA - (ERTRERR AR - B GRS 1 SRS TERREK ) RTREA|REMITEMS R
RS EMmETE TR BEBEITIRYER - LUIRF B RS - FBERKE » 8B 11005 1
BT (BEEHHERT - FHESHREREEST  B—RBEICHIE RN 5 DaEs r
(I8 52 AERS G R IR AR T R 0 > DARS 1 LU B » B LA I T o D i » T TR
AFERSE E (BRK) A AR NENRER - ARE2RE #

MEBRBCWEIZMARAMN > EHEE R REEYER > CARRSEE o a2 IR
Je 0 1E 1943 FEMRB IR EEHEF 558 BRHr2 2% MR MBS » 75/ 35
FEF, HIEIE (necrosis) BH1L. (chlorosis) 315 (Caldwell and Compton 1943; Hermsen 1963 : Tsunewaki
and Kihara 1962") » KZEHIEHEEF, BOE (lethal) ~ LB L =FEFHIR ™ 5 1957 4F Oka $2HITE
FACRITEHEAH: » HMMEF 28%5% " > Amamiya #ll Akemin 2 1963 F#i % 8 BB R 1 fE
Jamaica B2 H AXAHAEAN Norin 8 4 » HAHHEF, 2 15 HEf it SR ERA 2 40~ 60% » MHARE IR R
H5~8% > RHHEBS  WERIUR ARG L #8008 MR (Root inhibiting complementary
lethal genes) (L-r; ~ L-r;) Ft#%l| 5 1983 4 Sato §2 Hayashi “$8H » H A TEH 94% B Jamaica 2 HEFE F,

fall 2 Bt AR E MRS » REZSRZ— R EE R > SSRGS L-2-a ~ L2-b o

Jamaica IR 2 BME R, 555 - (R — BN AR ATEEH] » HEMERA > Amamiya
Fll Akemin 2 1963 “ 3255 Norin 8 Z R KBS L-r, L-r, ++ > Jamaica Z RS 4 L-r, L-r, ; Sato Bl
Morishima ""{£ 1987 2 &5 £ & B G HEFE 5 B 5L IR L Hwe % » ELUS Tamaica 2 Z KB E £ Hwe-1,
hwe-2 » WiZBF% Hwe-1 = L-r, = L-2-b, Hwe-2 = L-r, = L-2-a » Sl—fREER &4 2 8% » HEflES S
fi > RFSSEZGEM Z I8 5 TS Sato ~ Sano [ Nakagahra 7E 1987 /2 RGN (Rice Genteties Newsletter) 7KF6
HNIFERM — RS P GRS R =TSR T LA — » IERERER 5 7RE Jamaica 2 SRR
hwe-1, Hwe-2 [(r, ~ Lr) (I-2-a ~ L-2-b)] > —MTEHIKFEES hwe-1, hwe-2 [(ir, ~ Ir) ~ (-2-a ~ 1-2-b)]
B Hwe-1, hwe-2 (L, ~ Ir) ~ (L-2-a ~ 1-2-b)] > BARES| 2K -

H Bl Z@EsE < iamiE » 2 8 HASERKRE MR - T HASE RS Buns s i aEeg
Hwe-1 ~ hwe-2 2R > 1 Jamaica HIEE hwe-1 ~ Hwe-2 2/ “* 9 o FI, » % Jamaica SIFTRERS i
MERC - HAHE P NV BB 2 (R AT 2R ARG - ARSI SRk & T Sl B R 3t
1TaR®E - HRETHEH Jamaica R F, < RULRE EIEHZ - S 2 » B KASETE L/ VHARE
H Hwe-1 ~ hwe-2 Z=RA » FHE BRI SEESERESHERES Hwe-1 ~ hwe-2 HR - A% Jamaica
) Hwe-2 ZERIE A TR | §fE » BRUEE Hwe-2 R TREK ) S HEREE B2
B TRENEG I B Hwe-1 SERPVRERGH > AR ARFEAHE » B L IRRE S — R (K (5 ARG » (R ERE P S
THOMBIME A AR > BECERHRR - e 2 B | o E S R  HEE R TR
—fRFEFrh o R RAESS > HARISHIH] - EEEAFEREIET » KIS ol R sk 5 i T
ARMEE - 2508 B R B 80 F- 55 —HAVERALA » LU Jamaica BEEM + TRk K SRS » 4831 JTamaica 1575
) Hwe-2 2N » #EE T EHK IR S SE 2 > WG BRSSP E %028 Hwe-l ~ hwe-2
AR > (EESTRE RN Hwe-2 BRI E] TREEK ) 58 » BRE Hwe-2 SR BEE A %G thfd 7
anid 2 K4 o
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MRETSEA

E B 80 4 " HATERRANG » LLEA hwe-1, Hwe-2 KA Z Jamaica st fEELE 2 67 5% (TNG67) 55 4 (i
FfRELAE (R) BER > Tkl e el s o~ B b a5 s fE (GR) 32 » B84 HAEIE -
BEtE 11 AR (& 485058 m5E) K 2o [HAlfaMEAS » MR 1404 & - B & 7 RIFAE
HFEF, 2 e - AR BPEERKE ZE S L S zmiE (GR) LiEEEmEe -

RS TR LUMES RS 1 (REARLL43 CZiRKIZ 7 /788) - B9 & ERE R R FEAL » Wi
HeAZE HERATL o EIRE (Bih B =n2—) » KT - DIEER LR - BELPE
HIARLS » MR E PR E » R FREVE (—RBMRR28~30K) » 37 THEACTERS 45 CHztg
2o

BB EARIG A K R, RN AEAE - 1TRRIERS 28 X 16 %) » =17 » BATHE 108k - BEAHE » IEF
HEF > HEEKE o FRIGRHA RE A BRI -

YRR R A A A R P 2 s~ bR~ B BER - MEE - —FEREALE - fRE A
ThI R BB - WHAE R ZH S > GBS R LU & Bk 2 FIEFRR o

wm =R
— fiEFNES :

BT RGP ERNEDKER A RBEE 2V E » PRE84F ZHAME » 65 [ Jamaica ELFEA
P REIDEA (6@ » MM Z20 HEERME S (F1)  HEHEREBENR S
41K : Jamaica BLFFFEHERL F A 46 fE (87%) IR N 6.4~ 13.7cm » HAZ T E S5 9.3cm »
HHEE R A HE A 2 451 15.4cm 5 5 7 #14 Jamaica BEFEFS [Z 181 5% (TC 181) ~ #1754 5% (HC
54) ~ EFF 298 (CN 2) ~ 458 (CN 4) ~ S 13758 (KH 137) ~ &l 13958 (KH 139) MR 2425%
(CNG 242)) 552 F BT E MR 26.2~29.2em » HAEFH &5 27.2em » @R HBAZFIMHE -
TR FE (S o 7ERIFSEE Jamaica FEAC F 1 H SHHETIE &ML 27.0 ~ 34.4cm » HET T H &5
29.5cm ° SRR 2 (i 16.0cm 5 7 4(33%) & [ZHFl3 5% (TCS 3) ~ BRI 6 5% (CNS 6) ~
EER 18 5% (TNGS 18) KA A 195F (TNGS 19) B Jamaica] #5 F BT H &ML 10.8 ~12.5¢m »
HEEFY SR 11.5em » BAREME R B4 2 F91(E -

2 1. TERIFEEE Jamaica R H F, 2 20 HZF P @ B4, © (1995-1T)
Table 1. The average and range of seedling height (cm) of Jamaica F, hybrids and their parents at 20 days after sowing. (1995-1I)

. Seedling height (cm)

Type Parent or hybrid No. -
Mean STD Min. Max.
Japonica Parents 6 15.4 1.19 13.6 17.1
F, (normal) 7" 27.2 1.06 26.2 29.2
F, (weakness) 46 9.3 1.04 6.4 13.7
Indica F, (weakness) 4° 11.5 0.75 10.8 12.5
F, (normal) 8 29.5 3.45 27.0 344
Parents 5 16.0 2.21 13.9 19.6

Jamaica 1 25.6 1.83

STD : standard deviation
” Crosses of TC181, HC54, CN2, CN4, KH137, KH139, CNG242 and Jamaica.
¥ Crosses of TCS3, CNS6, TNGS18, TNGS19 and Jamaica.
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— HiEF LR

BT TRIER SO KRS LB 22 PRE 81 E—HA1F - FAEZE 675 (TNG 67)
ZH 257 (TK 2) ~ ZH189%% (TC 189) ~ ZFFH 1578 8% (TKY 1578) B Jamaica % 6 (AT E F, R E
K EAE 28 K ~ 61 K RIHEIR Z bk » GAFERAFANE 1 - A ERER - Z2675F - 2 258
B2 Jamaica IE ~ R ZRIVMHFA ; EMHHE 28 K » 6 A F, 2B R R EBEHAN e —
MR 61 KF, ZHRmERER  NBHEEBAN =92 —  WHERF 2RSS ER 43.1cm > TE
AR 104.1 ~142.2cm » FZEEHIBEHBEBRAN =22 — £ HH » 6B FHESTESR
AEEESBEES  HEIAIERHME 61 KEtE 9.5~ 14.9 X /788 » UG FERARREBAIE 9.2~ 13.0f8
(#£3) -

BT RSB E R R KGERBE ZVE > BIFE WP KELEE NN HEZE
67 5% ~ EZFE25% ~ EH 1895% ~ ZMFH 1578 ~ ZHRTEK 157 (TN 1) ~ Zhfil 109§ (TCS 10) B Jamaica
F{AMAHAF 2hmB Ml » fERFFWIE 2 > HFAEERET - BREAZ 14 HEBNE S0
20cm > Jamaica EEFIFAIR AT %) 27cm » Jamaica BLFFFS 2 HERC F U &8 8.2 ~ 10.8cm ° TEERIFE
HEAZF IV E =AY 30cm o 6 {EEEI F, & 2RSS - HIERACRIZRIBAINL » M 2 [ERIEY F, HI SEER e f
BE o TEEHETL 31 K » Jamaica B1EE 2 67 SRS HERS 2 6 {AFE AL F IRRE /M2 14.1 ~ 16.5cm » HEIAZ
PRI 52.5 ~58.5cm » AL APl 10 5% B B2 HPE 2K 1 5% 8 Tamaica 2 F, MRS Il 83.4 ~ 92em » 414
1% 59 RIERYF, RT3 22.3 ~25.2em » FEAVHHA 2 bk IS 84.2 ~89.3cm » MIAIE F, 2 k& HIIES
124.5~130.7cm ° Bhl {2 92 RIFFEE F, ZHEE M2 29.6 ~ 35.6cm » BRI A 2 FRE HIES 100.5 ~
105.1cm » ALY F, Z PR AIS 138.6 ~ 145.4cm 5 FAEM ZHERE R, 20k » HRE4 B 2HRGAZ
R WAR ZEEERRAENBIEF N ASZ— THWREEREHAZ =02 — » fEREH
BEIHESS > HEE—IE (B1) XML - mAlA E 2R EERES
= - HHEF RS EDEE

AR 17 {ElFE RS B 6 (ERITE B Jamaica 2 HEFE F, RAHBAEIAUSCHERA 2 ki B2 7 B8 (R 84 4 —Hf
TE) » R2MERBUR » WO Z bk = BUE SO B > T BAREMD /) 5 HERE (B B B FERE 95 54 R Y & Jamaica 2
PR 137.0cm » FEEUER AR ZRRE T2 92.8 ~ 111.4cm » 4955 104.2 &+ 5.06cm » FIEVE A Z ¥R &E 17>
89.3~110.7cm * 55 100.4 £ 8.78 ; Jamaica LB FTEENE 8.4 £ 23218 » FEAVEIA 2 HHFEEAN 12
102~ 14488 > TR 12.2 = 14858 » FIBVBIA B SHEBA R 1.6~ 14478 » B 13.1 £ 1315
H 1618 (94%) FEAFEF, ZHR &2 33.9~55.2cm » #8955 41.5 £ 5.86cm » BEFEEBE 1+ 0
(B EEES) - HERMET » WEHEF 2B ERHBIAY 33~50% » NEEHCEREL > B
WBARAN AR5 E - KB —AIZ B E 9243357 (TNGY 92433) X Jamaica HE5E F, B 19} » HF 8k
m5S 137.7 £ 4.76cm > HHIEEE 11.4 £3.27 - PR BB EH AL » 2 EERIEREIA % - AlfEHCH
EHREHRIZ SR (TCS 3) KEEER 185% (TNGS 18) £ Jamaica 2 $H&E F, TR EI £ 49.4 ~ 65.9cm » #1
BWERAZ —nZ— HEEF GHHEES 1.0~ 148 BHA (11.6~1441) GRANER
th 2BUREZE - 54 ERIEVEERE F 2 TS S 137.4 ~ 161.5cm » #8795 151.1 £ 12.10cm * B
FEHFS 10.5~ 1388 » #4511.7 £ 1.54 » BBEHZHEF Wk SO BES SR ERA » RS
% °
M0~ #iEF ESBNERIKE

REI80F2 _HIWELIZ R 67 575 4 B ahfE (GR) ¥ Jamaica §3C » RES —MAFMEMEF, ki
A WHER AT MR - ME - THE - —EECBERESR > FAESREWE - hERE
s IEBRAZERNR 21.0~27.9cm > LlJamaica & ~ 27 189 95% 5 » SHSFHEERNR 6.8
~10.8cm ° FHAZTIGEEN P 3.68 ~5.82g » LIZF 29 RIC » REE S Jamaica *» M SHSFEE
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1. TEfAEE Jamaica B E F TERS MR SR A Z AR (cm) © (1992-1)
Fig. 1. The plant height (cm) of Jamaica, F, hybrids and parents at different days after transplanting. (1992-1) (P1=TNG67; P2=
TK2; P3=TC189; P4=TKY1578; J=Jamaica)
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Bl 2. TEAlTEEE Jamaica B H F, Z B i BETERE A1 B IRHHA Z KR (cm) © (1992-11)
Fig. 2. The plant height of Jamaica, F, hybrids and parents at seedling and different days after transplanting. (1992-1I)
(P1=TNG67; P2= TK2; P3=TC189; P4A=TKY1578; P5=TCS10; P6=TN1; J=Jamaica)
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72 2. TERUFEEE Jamaica K H F, 2k 5 S8 - (1995-1)

Table 2. The average and range of plant height (cm) and panicle number of Jamaica, parents and their F1 hybrid at maturity.

(1995-I)
. Plant height (cm) Panicle number
Type Parent or Hybrid  No. - -

Mean STD Min Max Mean STD Min Max
Japonica  Parents 15 1042 5.06 92.8 1114 12.2 1.48 10.2 14.4

F, (normal) 1° 1377 4.76 11.4 3.27
F, (weakness) 16 41.5 5.86 33.9 55.2 1.0 0.0 1.0 1.0
Indica F, (weakness) 27 576 11.70 49.4 65.9 12 0.28 1.0 1.4
F, (normal) 4 1511 12.10 137.4 161.5 11.7 1.54 10.5 13.8
Parents 6 1004 8.78 89.3 110.7 13.1 1.31 11.6 14.4

Jamaica 1 1370 6.67 8.4 232

“Crosses : TNGY92433 X Jamaica.
? Crosses of TCS3, TNGS18 and Jamaica.

< 3. TEAIFFEE Jamaica I E B, TEMCERT & B8R - (1992-11)

Table 3. Agronomic characteristics of Jamaica, F, hybrids and their parents at maturity. (1992-I)

Plant Panicle Spikelets Seed-set Kernel
Parents or Hybrid height Number Weight Length / (%) weight

(cm) (g) (cm) Panicle (g/1000)
TNG67 108.3 12.7 442 21.1 208.0 86.4 22.94
Jamaica / TNG67 40.5 1.0 0.21 8.7 11.8 78.4 20.00
TK2 115.8 11.6 3.68 222 167.4 823 23.95
TK2 / Jamaica 34.8 1.0 0.13 6.8 9.3 70.3 15.38
Jamaica /TK2 425 1.0 0.19 83 11.3 77.1 21.37
TC189 114.1 11.3 432 21.0 204.2 88.9 22.03
TC189 / Jamaica 404 1.0 0.21 8.6 11.5 81.2 18.75
TKY1578 104.4 13.0 4.52 22.1 184.6 87.5 25.62
TKY1578 / Jamaica 43.1 1.0 0.37 10.8 17.0 85.3 24.14
Jamaica 142.0 92 5.82 279 201.2 94.8 29.14

1i20.13~0.37g » BrHEFEERNREEAZ 52— - FATRENR22.03~29.14g » F,.2T
FIE AT 18.75 ~24.14g » &HAHE F, 2 THIE B HBIAIKE o /£ —EEBO H/A RS » 54
—FEFEIEBNTY 167.4~208.0 » B, Z—FESEIEBNIR 03~ 17.0 » BIABRE HRAZZE - RESN
DISARE > M1282.3~94.8% » F ZRREZEHINA703~853% ° HELERHE/R » HEEF I TH
HRREFEERAZERB/ M R - BH - HETEEERESR > SHEEHMANER
EHUHESE o

BE—L THRHEEZEHZEKBREZVERGEGLEN PRBESIES _WE - 15
Jamaica BRI E AR 17 (EFERE & 6 EAIFEMAE (GR) MR - REFS IR FAE S BIA K F R
AR » BIARIRITEE ~ R - —FERIEE - REFE TR EEBEENEZR (£4) - BRRE
BRI F, » S RTBARARY 725 8 - TS SRR S BB AE T2/ E (F£2)  AlfEE Jamaica
AL HF R 2088 (ZHPRIB35RE - ZRMM185FK) FERHGE - B4HEHIRRHEES > H58
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R4, TEAIFEEE Jamaica K H F, FENSCHEIRF 2 745 B BRI BB < (1995-T)

Table 4. The average and range of agronomic characteristics of Jamaica, F, hybrid and their parents at maturity. (1995 I)

Parents Panicle Spikelets Seed-set 1000-kernel
or No. Per (%) Weight
Hybrid Weight (g) Length (cm) Panicle (g)
Japonica
Parent 15 3.64 £0.62 20.1 £1.52 155.8 £27.5 9249 +4.11 2392 +2.13
2.54~4.54 17.5~224 111.8~212.2 82.27~96.35 19.53 ~27.34
F, (normal) 1’ 5.32 23.8 £2.59 201.1 £55.5 92.68 26.87
F, (weakness) 16 0.40 £0.17 10.6 £ 1.73 18.7 £ 6.77 84.90 £7.70 22.16 £2.90
0.14~0.89 7.7~14.8 8.1~384 68.67 ~93.95 16.46 ~28.36
Indica
F, (normal) 4 3.95%£0.55 26.7 £1.17 224.8 +31.09 4518 £7.43 28.64 £0.28
3.39~4.67 252~27.1 191.7~267.5 39.60 ~57.59 28.32~28.97
F, (weakness) 27 0.47 £0.25 139+ 1.82 27.2%£10.335 49.23 £2.90 25.68 £5.89
0.29~0.64 127~152 19.9~34. 47.18~51.28 21.52~29.85
Parent 6 3.73£0.68 23.7+2.66 150.6 +21.55 90.21 £1.34 2532 % 141
278 ~4.58 20.3~274 124.0~179.4 88.48 ~91.52 23.02~26.87
Jamaica 1 3.33 23.8 =1.63 1183344 93.71 28.31

“Crosses : TNGY92433 X Jamaica.
" Crosses of TCS3 and TNGS18 with Jamaica.

FW7FgMEE £ 0.47 £ 0.25g » R E 13.9 + 1.82cm » —FFELES 27.2 £ 1033 » FREEE49.22
+2.90% > THRER25.68 = 5.89g » MEMHEEZR 2 4{EF HFH7 515 3.95+0.55g ~ 26.7+
1.17cm ~ 227.2 £ 31.09 ~ 49.12 = 7.43% ~ 28.64 = 0.28¢ * HEAZFIGED B 3.73 + 4.58g ~
23.7 £ 2.66cm ~ 150.6 = 21.55f ~ 90.21 + 1.34% ~ 25.32 £ 1.41g » HEREETI — B F RIS EZHH
DAGE > E AR PYIEPERE A IARERY 22 22 - PIEVAERE S5 %A F PR T RIS B A ML) - T8 ~ R - —1F
FANCHRRERE R ER - BFRBAZTMEE ~ #E - — T REFETREN IS
3.64 £ 0.62g ~ 20.1 £1.52cm ~ 155.8 £27.51F ~ 92.49 £ 4.11% ~ 23.92 = 2.13g * TEHEEL Jamaica 5
o HF A 16 &8RS » HEZEE 92433 5% X Jamaica —fH EHEFEEE - 16 (A HERZF
HIZF9FEE S 0.40 £0.17g » FEES 10.6 £ 1.73cm » —TEFAIEEUS 18.7 £ 6.771H » FREZEE5 84.90 +
7.70% » FRIER 22.17 +2.90g » FEAGEAEGSZ F BRECE 25 ) Thy 8 B AR A) - MifdE - /4
R~ —FEFECRHI B A 2R 22 2 - B 81— HAVERVAS RARTT o M Z B2 H 92433 X Jamaica < F,
FHEES.32¢ » HMERAE 23.8cm » HHEFHEG 2011 {HFETE > MEREERAIS92.68% » HTHERS
26.87g * FAREMELELA 16 (AR & AIF - TREHBIARE » HBHEES -
T HEFESHNOM

7 Jamaica B B2 67 5% ~ ZAE2 5E R E 189 5% ~ ZTHE 1578 5752 Jamaica VUFH & 2 FEFE F, e H
AEET o SEFEESFRBEPIRE » 14 REKERTERAEES S - BRARE 3 - HAEE S5
% Jamaica 25.6 £ 1.83cm ~ ZFE675F 17.9+ 1.37cm ~ ZH259%18.7 + 1.61cm ~ 2118995 19.1 +
1.03cm K EEE 1578 5% 18.2 £ 2.81cm ; VU E F, B & 1E 2.5cm ~ 34cm Z [ 2 &N 1 » THKF
£516.9 £8.19cm ~ 17.0 £9.09cm ~ 15.7 = 7.10cm } 18.8 £ 7.47cm ° #5714 18cm (/) fASERE S 0 Bz L)
B AR EEETBRERS 0 E 18em EHHGE MR 18em EHBIEH » Bl4H &M HHEEH
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BT RIESS0 0 49 ~ 60 : 59 ~ 41 @ 31583 : 90 » 4% X {HIERKGH—4H A M EL IR < a0 - HERIES
AES1.328 ~ 1.644 ~ 0.014 5 4.812 » HHE9 72578 -

RIE 85 7 H 10 HLAZ R 67 5% K 2 2 70 57 B Jamaica X 2 MiAH S HE R8T - QS 122,
iR 49 X 39 X 15cm 2B %Wﬂﬂﬁﬁ;a X 2 cm * FEIE 151751 285 KLZ B, FEF » A4 BlHE
BHE OB I0K » BHAREIR  J0RBRAEY S > MHBEHAHE ES 2 FE 4 » B 675

30
A TNG67  Jamaica B TK2 Jamaica
25 1 —o— —e —e—i —e—i
§ 20 Jamalca/TNG67(N=99) Jamaica/TKZ(N=119)
g 15
2
& 10
5
30
C TC189  Jamaica D TKY1578 Jamaica
25 o —e—i ———i ——i
g2 TC189/Jamaica(N=72) TKY1578/Jamaica(N=173)
g 15 ]
2
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5
0 - . .
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Seedling height (cm)
3. % Jamaica HERZH . IREE Z I = 434 © (1992-11)
Fig. 3. Segregation of seedling height (cm) of F, populations derived from crosses of J amaica.(1992-II)
30
1 TNG67 Jamaica 2 TNG70 Jamaica
25 —e———e—
—_ TNG67/Jamaica(N=683) TNG7O/Jama1ca(N—697)
S 20
N
g 15
2
& 10
5
3 9 15 21 27 33 39 45 51 573 15 21 27 33 39 45 51 57
Seedling height (cm)

8 4. 52 Jamaica FEAHY F, 1B Z BT B34 © (1996-11)
Fig. 4. Segregation of seedling height (cm) F, populations derived from crosses of J amaica.(1996-II)
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ZEHEER29.425.13cm » Z2R 7052 ®5529.9 £3.67cm [l Jamaica ZHi £ 38.9 £
3.87cm * F, Mg 2= 8 » (HE 2D M1E 2.5cm ~ 57cm Z [ - A F, i S EPE 5 35 28.4
+16.45 52 26.4 + 15.01cm 5 FHLA21em 7R » QI A ARG IEH B A5 462 © 393 [ 485 :
370 - % XIS H B HIE LS 1.704 2 0.078 » ¥FE9 « 720k -
7\ SEKERECHENAERRETE

Jamaica B E M HEE BB hwe-1 ~ Hwe-2 BERB 2 KFaSES 0 » 5 REB\HES _HEE N+
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Table 5. Analysis of the Hwc-1 genotype for 140 rice cultivars in Taiwan by test cross.

No. of cultivar contains

Type Total number of cultivars
Hwec-1 hwe-1
Japonica 103(92.79%) 8(7.21%) 111
Indica 4(13.79%) 25(86.21%) 29
Total 107 33 140

®6. RBRSHTAERE 140 ERTERE GR) MEBBER Hwe-1, hwe-1) ZERE -

Table 6. Determination of the genotype (Hwc-1 or hwc-1) for the 140 rice varieties cultivated in Taiwan.

Cultivar contains the Hwc-1 genotype

Japonica

Chianan(CN) 5, 6, 7, 8, 9, 10, 11, 13; J692153; Hsinchu(HC) 24, 50, 51, 55, 56, 62, 64; Kwangfu(KF)1, 401;
Kaohsiung(KH)6, 18, 24, 27, 140, 141; Kaohsiung Sel. (KHS) 1; Taichung(TC) 65, 145, 170, 176, 178, 179, 180, 187, 189;
Taichung Sel. 6; Taiken(TK) 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11; Taiken Glutinous(TKW)1; Taiken Yu(TKY) 3540, 5207, 9198,
9386, 9480, 11942, 13034, 13120, 13212, 13345, 13556, 13632, 1578, 26415, 31961, 33787, 35025, 53231; Tainan(TN) 1, 2,
3, 4, 6, 9; Tainung(TNG) 16, 37, 38, 40, 45, 60, 61, 62, 67, 68, 69, 70, 72; Tainung Sel. (TNGS) 3; Tainung Yu(TNGY)
51103, 82649, 91636, 95031, 95049; Taipei(TP) 7, 8, 9, 10, 177, 301, 309; Taitung(TT)25, 26; Koshihikari; Kinuhikari;
Hoshiyutaka; M401.

Indica
Chianung Sen(CNS)6; Taichung Sen(TCS) 3; Tainung Sen (TNGS)18, 19.
Cultivar contains the hwc-1 genotype

Japonica
Chianan(CN)2, 4; Chianung(CNG)242; Hsinchu(HC)54; Kaohsiung(KH)137, 139; Taichung(TC) 181; Tainung Yu(TNGY)
92433,

Indica
Taichung Sen 10, 16, 17;Taichung Native(TN) 1; Taisen (TS)1; Tainan Sen(TNS) 15; Tainung Sen (TNGS)12; Tainung Sen
Yu (TNGSY)115, 165; Tainung Sen Glutinous (TNGSW) 2; Kaohsiung Sen (KHS)7; Kaohsiung Sen Yu(KHSY) 392;
Chianung Sen(CNS)11; Black waxy(BW)1, 2, 3; Ti-chueh-min-tang; Chu-tzu; Hsin-chu-ai-chueh-chien; I-kung-pao; IR8,
20, 56, 60; Java 14.
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Studies on the Influence and Application of the
Hybrid Weakness Complementary Genes : Hwc-1
and Hwc-2 in Rice Oryza sativa
I. The Influence of Hwc-1 and Hwc-2 Genes on Agronomic
Traits and Genotypic Investigation of Rice Cultivars in

. 1
Taiwan

Tung-Hai Tseng” and Chang-Sheng Wang’

Summary

As a self-pollinated crop, 0-6 % natural pollination rate were still observed in the cultivated rice, Oryza
sativa. To prevent the pollen contamination, the colored rice such as red and black waxy rice varieties were
neither encouraged nor introduced to the farmers. The hybrid vigor has been studied and utilized in rice for a
long time nonetheless little was known on the hybrid weakness. It was reported that in rice the hybrid
weakness is controlled by a set of complementary genes: Hwc-1 and Hwc-2. In this report, we study the
influence of the Hwc-1, Hwc-2 genes on the agronomic traits of the F, and investigate the genotype of rice
cultivated in Taiwan. When the F, plants contain both Hwc-1 and Hwc-2 genes they present significant hybrid
growth weakness on the seedling and plant height. At maturity, most of F, hybrids of Jamaica have only one
panicle with an average length at 10.6cm : the yield components: panicle weight, panicle number, spikelet
number per panicle, and grain weight per plant also showed hybrid weakness however 1,000 grain weight and
seed-set rate were not influenced. The F, seedlings height segregated as 9 (growth weakness): 7 (normal)
indicated that the hybrid weakness was controlled by a set of complementary genes. In general, rice varieties
have either Hwc-1, hwe-2 or hwe-1, hwe-2 genotypes however the Jamaica variety contains Awc-1, Hwc-2
genotype. To investigate the genotype of rice cultivated in Taiwan, 140 test crosses were made by crossing
Jamaica with 111 Japonica (Ken-rice) and 29 Indica (Sen-rice) varieties (lines). The results showed that 103
(92.79%) crosses of Ken-rice and 4 (13.79%) crosses of Sen-rice showed F, hybrid weakness indicating that
the dominant Hwc-1 gene exits in most of the Ken-rice however, most Sen-rice contain the recessive hwc-1
genotype. More than 90% rice cultivated in Taiwan are Ken-varieties therefore, if the Hwc-2 gene of Jamaica
were introduced to the colored rice varieties that will be able to eliminate the pollen contamination from
colored-rice by the expression of hybrid weakness, and hence increase the farmers' willingness and earning of
rice cultivation. .

Key words : Rice, Hybrid weakness, Complementary genes, Indica, Japonica, Pollen contamination,
Natural pollination, Colored rice.
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