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KAGERTRA LB TSR R AL
i R E W

Bl MPE BIXS

WE  AERGA PRI REEROTIR (TRER 25¢) ~ KNG Pegonil (T4
H 40g Plb) REELMERHERCELTERARIEBEL SRS EE 67 R ER (TH
Eif 30—36g ) EREARBAE > EEMMETRENEAR  HEhEERAEE 25
ERRRRER  SITNEAED A WERTRHTMRNEE - EECTRMNERERY
Eif Pegonil il ; fOERIAIETEE » BILHARAORERE » 0102k B I B6THR
i (ARBEEE - BRCTIRME R WRMSRAMRENRZ 10% Bk EIFRE
RRRIE 5 ¥ Pegonil BEIZMAME » Hh— Ll DS —HIFSE » MEIEREREREE
HILHRAB R o M REYERBERBRER » FIFTEEZFBEES - £RERHA
ZWEEEROSTE 0.45 Bl » (BEREMZRM S B E£ER » DUEE R Z BC-6
A AREE o KRR TE Pegonil Bh « RREAMBAKRELFEEENEROTH » BLR
ABERRTERHE (AR RREAEFR A RAER o BRI IR RS ik R RS
BZ G T Pegonil K » HHFEZRE—MIFRE s MMERERRETY
ERBRREREZ 40% LT RUBKEEHEERRE RRUSAGRENHRELE - &R
B R BT R IR S 2 ARG H IR MR R e TR 5 B—HE » H—rE
EER BN ZHAME o (EER R RRO KR E B R RBEHES o

CWEEERFYERRIINER » ME2HEEEARMMGHEZL 5 Evans 1 28R 488/
YEENRENZ—AIRETERFEAIERES 285 5 18K HHE Takeda ez al. U G 45 AEE
WREEE 17t L AARME (improved variety) #hilfrisEIE g ENERRE » ]
RANBRER ° F—HH > BRNAENFEZ2DOESFEHEERETEBMER @ » SHEEBERE
UYNEE » (AR AT s EH k22 ( monocarpic senescence ) 1V » H AN 720 E /R ER
TER » HERR bR A BB B D LR 8 » B—TE S WHEARIE ; Patrick % S
R R PR SRR G 2 TR » e EEERD) » RBREERNBEERT - B1Y
A RRERRTAFRHENEEN » LEEEFWRTER AR SN R Rk R R LA »
RIRT R A By B 1B AR Y% 5 DAKTERHI » Angus er al. © BEZRREFERAI TS B AR e Al ik e
RERRRE AR ASERTHHERZRT » HEVETERSE « UAEZBHE T
R RTRERERZAEHR » BB RERE S I FEKEHEREREEEEE » BUKEE
HEERRZ2—©®

ARTVEY L B R S AR B K T o S R B IR Bk A A R A TR > BETLERD Aok Y

VEEERRART WIRHES 1458 3 o ARBRTEEAEZAGRHUDITCE » BEHE -
2K PBEAIE « BEEWEA o ElE EhR B o
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AERESERTHRNNTREEEEE -RAENESE » AEERE  WAETRRANTEFA
THES W s MER RN TR A R E R ROETIRG » DRNENTREYE - RSB
b BRESEBNRBME » SEFEZRTHREZNEIRRER (near-isogenic line) »
HETBIMENIEZ RS » ALY BR2wHEEEERRREER BT EHFATIR
BRERRRGR » WRIIERETHE » DBSBABRZKE -
MEEAE

AR 2R B KR HE M E R E 67 5% » KKELMER Pegonil » TRESHIR 25g
EREK 40g Dk XURTESHER » RERZEXRE BZ2MK (BC-5(D) ~ ()] REZAXRXIEH
=% [(BC-6(1) ~ ()] ZMAEMAB/ME » HTREE 30—-36g 2 ; EZMARERZHEA
RREEEF > REETHEREECTHE25% L Bt » M DIZBOTHRE » FE - EEBR A
TERER » DB RE R 2 ERER » B ETRBRZ AEME o LbH B 1987458 —HifF
Btk » E1988FEH IEHIL » BIEMEHIFEEE R R EARITESETAR » BITHERFHE
TR EBETHERTRS TR » BB S BIRER » BURRIFEERNE

&R R BRRSERE 2 fTRRBEISR 30x15em » SRAB AR » NEFEMEZE 3X6m LIl » EEMEXK
s RASEEEREERE c A2 ESS N & P,0s: K,0=150 : 58 : 90 kg/ha » HAHFIE
60kg/ha BEgk ~ SPAEZ B DIFEIRH A » KA R BT MAHEBER ; #EEFREKBETERZ

EERABRT » HEMERRREER 7 BRE—XK » EREMR L » BREEREBNEE
BORRI0B KB » BEIRLER 20BN  EkCESBER - XRAEETR » FRRAR
HRAELL 100°C Ht%7 2 /MR & 80°C HtEz46/ N NF R E » BLL Wiley mill #2408 &ER » 4K
semi-micro Kjeldahl 25 2R IRE » HUGEERE2RREE 5 AW FMRALE &R LB
BEE - AREECSHBEERRAZER » AR TERMZ Y EERERABRREER  #
AITERIER o

F B ARBRAS RIS B 5T » MERCRTNZE REEE KEE L DB H K4 #8E7E (Duncan’s
New Multiple Range Test) T LLE#ES o

w R

HEFRENERRA » ZE6TEZ THES 24.3—26.79g » k% 51#& Pegonil £ 40.91—46.48¢
s PIhBEZBRELK 5 WEERSROTREEFEMEEER » EERERKER 30.48—36.80g
(1) » KR SR QAR BREECTH » ARI—~E8% » ARTHRESZE30g L L B
RERBIE R » IFER R E R 2 A5 -

EME GR) BRESLE A » DIZZE6TH 5 » Pegonil H{E s BIZZM%H » 4510 BC-6
HAER BC-5 L, BESHEIEECTIEL » (AREEE (R1) o RUEHILE » QIE—HF
BT HIVERE > 1988FES " HIFEBBE » MHRSEBERYEZER - ~IFEZRALREER
7 5.5—6.5t 2 » —#ifES 3.5—6.5t, Pegonil [fE5 75 4.3—4.58 2.2—3.8t » BE/RKE
HERRARAZEERACEUAE -

KIEHRE R B R E 2 AERS RIINE 2 - B —FE 2 kEZEN S » Pegonil
TSR RIE » FHRER 26—28g » ZE6THEE 30—33g, BC-6 RRlkmnliE 40g » HALEIZ M
FRIRHEEEZOTIRAEE 5 & P KM 2R B E RS I > (RN R ES A
E—HESE 2R R REER ZE 67 355 Pegonil 4t » [EZ MR INERRE A
£, [l BC-6 mRMEWEERESTEE » BC-5 MR MERE 675 » £ Ll 1988F 2 2R EH
BFE - HMERSIMNZ 2% REWERTINE 2 5 B 1988 EEfE/ » W GR) MREIE
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Table 1. 1,000-grain weight (g) and grain yield (g/plant) of Tainung 67 and
Pegonil rice varieties and their backcross strains cultured between the

first crop of 1987 and the second corp of 1988.

Variety First crop, 1987 Second crop, 1987 First crop, 1988 Second crop, 1988
or

' Strain  Weight Yield Weight Yield Weight Yield Weight Yield

Tainung 2679 ar 272 a(6.04)* 2443 ¢ 233 ab (5.18) 2461 ¢ 285 a (6.33) 2625 d 210 a (467)
Pegonil 4633 a 107 c(438) 4648 a 172 ¢ (382) 4ll4 a 2L1 b (469) 4Q91 a 101 c (2.24)
BC-5(1) 3343 c¢ 284 a(631) 3158 ¢ 23.3 ab(5.18) 33.20b 254 a (5.64) 33.97 be 159 b (3.53)
BC-5(2) 36.00 b 251 b(558) 3265 b 2L1 b (469) 3543 b 254 a (564) 3541 b 167 b (3.71)
BC-6(1) 3347 ¢ 270 a(6.00) 3118 c 244 a (542) 3404 b 267 a (593) 3473 be 192 ab(4.27)
BC-6(2) 3343 ¢ 263ab(584) 3048 d 227 ab(5.04) 3680 b 202 a (649) 3292 ¢ 179 ab(3.98)

*Means with the same lettr within each column are not significantly different at 59 level by Dun-
can’s New Multiple Range Test.
**Numbers in parentheses are grain yield in t/ha.

Table 2. Some characters of dry matter accumulation at heading and maturity stages of
Tainung 67 and Pegonil rice varieties and their bakccross offsprings cultured

between the frist crop of 1987 and the second crop of 1988%

Whole Plant Dry Weight (g) at

Crop .
Season Genotype Heading Maturity Diff. (Ta) Ta/Tw Ta/Gw Gw/Tw
(Th) (Tw) 1. 11a

Tainung 67 30.1 b** 554 a 253 a 046 a Q93 a 049 b

1st Cro Pegonil 264 ¢ 379 ¢ 115 ¢ 0.30 ¢ 0.58 ¢ 052 a
P BC-5(1) 371 a 578 a 207 b 0.36 b 073 b 049 b

1987 BC-5(2) 344 ab 476 b 132 ¢ 028 ¢ 0.53 ¢ 053 a
BC-6(1) 315 b 574 a 259 a 045 a 096 a 047 ¢

BC-6(2) 339 ab 56.3 a 224 ab ' Q40 ab 0.85 b 047 ¢

Tainung 67 243 a 439 a 196 a 045 a 0.84 b 0.53 a

2nd Cro Pegonil 172 b 330 b 1538 b 048 a 092 a 0.52 a
p BC-5(1) 249 a 43.5 a 206 a 045 a Q.88 ab 051 a

1987 BC-5(2) 26.2 a 419 a 157 b 038 b Q74 ¢ 0.50 a
BC-6(1) 248 a 46.0 a 212 a 046 a 0.87 ab Q.53 a

BC-6(2) 22.1 a 443 a 22.2 a Q.50 a 0.98 a Q.51 a

Tainung 67 33.1 be 540 b 209 b 0.39 ab Q.73 b 0.53 a

1st Cro Pegonil 280 ¢ 391 ¢ 111 d 0.28 ¢ Q.53 ¢ 054 a
p BC-5(1) 36.7 ab 532 b 165 ¢ 031 ¢ 0.65 bc 048 a

1988 BC-5(2) 35.1 ab 508 b 147 ¢ 0.29 ¢ 0.58 ¢ 050 a
BC-6(1) 35.7 ab 600 a 243 a 041 a 091 a 045 b -

BC-6(2) 405 a 62.1 a 216 b 035 b Q74 b 047 a

Tainung 67 24.7 ab 43.1 a 184 a 043 a 0.88 a 049 a

ond Cro Pegonil 14.8 ¢ 23.7 ¢ 89 d 0.38 ab 0.88 a 043 b
n P BC-5(1) 239 b 355 b 116 ¢ 033 b Q73 c. 045 b
1988 BC-5(2) 25.8 ab 36.2 b 104 cd 029 b 0.62 d 046 b

. BC-6(1) 276 a 430 a 154 b 0.36 ab Q.80 b Q45 b
BC-6(2) 24.1 b 39.3 ab 152 b 0.39 ab 0.85 a 046 b

*Th: whole plant dry weight at heading; Tw: whole plant dry weight at maturity; Ta: dry matter
accumulated after heading (Tw-Th); Gw: grain weight per plant; Ta/Tw: ratio of total dry matter
accumulated after heading to total dry weight at maturity; Ta/Tw: ratio of dry matter accumulated
after heading to grain weight; Gw/Tw: harvest index.

**Means with the same letter within each colume of an individual crop season are not SIgmfmantly
different at 5% level by Duncan’s New Multiple Range Test.
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IR B ML SRR B 2R EER o 28 67 RER/N LR MV W EERRS 18—25¢ » E&R
Pegonil &> 8.9—15.8g, BC-6 /:R7E 1988 = fifFsE(ER 15 A4 » (AAERMFEI EE
21—26g » FAZEEE 67 BEA MERE AR o

B RAREYE (Ta) HESIIMEE (Tw) ZHE » DEETHREEMRE » 720.39—
0.46 2f8 (%£2) » T Pegonil MEAYETIEKA (0.28—0.48) » DI HifEAYHfES R 5 TH{E[E
Zf%H » 5L BC-6 BZ it BC-5 ik » BEIRE » (RIRFMARAPIFEER » B _JF
B2 L E B RS — I 5 2B B BRI —HIF » (BRME R 2 A B AR E &
o MEBE Y REEESNESR (Gw) ZILEABNE R & —EMHH > (EmEZEE 67 3R
BC-6 [f5RZ HiEEE » BA BB » $5720.801 k- » ik 73£0.98 (%2) ; Pegonil fMifEzE—
ez Ta/Gw HEEIE (0.60LLTF) » S HifFAIEE0.88—0.92 » HUARMMFIEER 5 WA
BC-5 {# R EBEAR—% » (BF45IEH BC-6 5% » BIRLAJAfFE R —F o KHETRE (harvest
index, HI) Bl Gw/Tw %R (22) » ff& & ERB R & MR » HI 7£0.43—0.5421 » {HL
REMEEROTH A RIBE » HIER0.49—0.53 5 KKfE Pegonil ZE1988F_JIfFER 0.43» B
ZEHAO IR R E52 0.52—0.54 5 ALk BC-5 MR BRRERETR BC-6 Rk » MEKERE
RIS » |EZ » BC-6 RANEZME S AEERIEE

BAE KB HEGREZARBETNRE 3 » 2R RRREEL Pegonil MERE >
1 2.55—3.19% 2 [H] » ZE£E 6THEEAEI RS RATER 1988 F 8 MR LIS » S EBREZER » 7£2.01—
2.59% 2 o BAHIER RRBEVE TR » £7 1 %UT » KRl LK L2 Pegonil MERRE

Table 3. Concentration (%, dry basis) of N in different plant organs of Tainung 67 and
Pegonil rice varieties and their backcross offsprings cultured between the first

crop of 1987 and the second crop of 1988

Leaf Blade N Culm N Panicle N

Crop Season  Genotype
Heading Maturity Heading Maturity Maturity
Tainung 67 2.36 b* 086 a 0.66 b 049 ab 105 b
1st Cro Pegonil 279 a 094 a 117 a 0.55 a 141 a
p BC-5(1) 222 b 103 a Q72 b Q53 a 110 b
1987 BC-5(2) 207 b 099 a 061 b 043 b 1.00 b
BC-6(1) 231 b 088 a 069 b 049 ab 096 b
BC-6(2) 201 b 092 a 064 b Q44 b Q99 b
Tainunlg 67 2.13 b* 0.90 bc 0.56 b 047 b 1.09 be
Pegoni 255 a 1.06 a 093 a 0.60 a 133 a
2nd Crop  Be5(1) 210 b 107 a 058 b 052 ab 114 b
1087 BC-5(2) 202 b Q76 d 054 b Q.54 ab 1.08 be
BC-6(1) 203 b 080 cd 0.56 b 046 b 1.02 ¢
BC-6(2) 206 b 095 ab 054 b Q54 ab 1.08 bc
Tainung 67 233 b 099 a 069 b Q.55 a 104 b
! Pegonil 259 a 091 a 090 a 054 a 148 a
Ist Crop  pCl5(1) 212 b 099 a 074 b 048 a L1l b
1988 BC-5(2) 2.18 b Q87 a 073 b 046 a 105 b
BC-6(1) 230 b 099 a 0.65 b 046 a 111 b
BC-6(2) 207 b Q98 a 0.66 b 045 a 094 ¢
Tainung 67 2.58 b 113 b 0.80 b 0.58 b 122 b
2nd Cro Pegonil 319 a 149 a 162 a Q95 a 184 a
n P BC5(1) 231 ¢ 1.08 b 080 b 064 b Lll ¢
1988 BC-5(2) 226 ¢ 118 b 074 b 0.59 b 133 b
BC-6(1) 226 ¢ 098 c 071 b 048 c 1.29 b
BC-6(2) 227 ¢ 1.00 ¢ Q72 b 0.55 b 116 bc

*Means with the same letter across genotypes are not significantly different at 5% level by

Duncan’s New Multiple Range Test.
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% 19BFHFEZERER » MAIER RRBRETE 1 %L L » Pegonil REEHEL.49% » R
TFRz B BRRRRIE B IOE » WL R ATk o

MR RERRE ZRIVBREL » FHIFHLL Pegonil K% (0.90—1.62%) » 267
SREAEIAZ M REAE (0.54—0.80%) » AR —HFRZHEMZERFEREKE (£3) AR
RERRERE TR » (BHEMMEHZ BREEHE » ZROTIR R EIZ R ZEIES7E30%KES » Pegonil
ZREERARTRA0% » JERS53% » IREME— AR B M BN T EIH » SRRERBRESN THRERS
E-

REHKEETERREREERTHRIMAL » L. Pegonil MfEZ1.33—1.84%5 % » &
BO75R1.04—1.22% » MR R BB ZEEOTER AL  Hirptk2 R RO » (H1988FE S —HifE
2B HRIE » 1L Pegonil SEEETHEEZEE o

Rl EABEREDER RRRENREE » HIBRRSEZR/RIINE 4 - BiHEIIZ2HR
FAEE (Nh) ME » F—HFEHEBE 375mg » FHEHFE 150mgll k> HEEEZRERY
B SRR > AR MREIMZ R TEE » 1987 F£107E 240—275mg ££45 » M19884F 254
BHE > HRERRES > £ KEERESEBE 19874 » AR 300-350mg 2/ - —fifFza
BIRL1988E# 5 » 578 400mg LA E » Pegonil BAZEE67HER2ERTK » AN MRS ERA

Table 4. Some characters of nitrogen accumulation at heading and maturity stages of

Tainung 67 and Pegonil rice varieties and their backcross offsprings cultured
between the first crop of 1987 and the second crop of 1988%

Crop Whole Plant N content (mg) at

Season Genotype Heading T Ta— e Na/Nt Na/Ng Ng/Nt
¢(Nh) (Nt) ut. (Na

Tainung 67 375.8 b¥* 4597 ab 839 a Q18 a 027 a 067 b

1st Cro Pegonil 419.6 ab 4035 b — — — 073 a

P BC-5(1) 462.5 a 523.2 a 60.7 b 012 b Q17 b 067 b

1987 BC-5(2) 391.0 b 396.7 b 5.7 ¢ Q01 ¢ 002 ¢ 071 a

BC-6(1) 391.0 b 4485 ab 575 b 013 b 021 b 062 b

BC-6(2) 3845 b 442.6 ab 58.1 b 013 b 021 b 063 b

Tainung 67 2645 a 386.1 ab 1216 b 032 b 045 b Q71 a

ond Crop Pegonil 2536 a 3517 b 981 b 028 b 040 ¢ Q70 a

“TOP  BC-5(1) 273.7 a 4277 a 1540 a 0.36 a 054 a 068 a

1987 BC-5(2) 2724 a 364.7 b 92.3 b 025 b Q37 ¢ 069 a

BC-6(1) 2614 a 3786 ab 1172 b 031 b 043 be 072 a

BC-6(2) 2396 a- 3981 ab 1585 a 040 a Q59 a 068 a

Tainung 67 4286 ab 4818 a 532 b Qll a Ql7 b 067 b

1t Crop Pesonil 4188 b 4476 b 288 ¢ 006 b Q08 ¢ Q77 a

P BC-5(1) 4673 a 4870 a 197 ¢ 004 b 006 ¢ 068 b

1988 BC-5(2) 458.2 a 4349 b — — — 070 b

BC-6(1) 4427 a 5300 a 873 a Q17 a Q25 a 0.65 bc

BC-6(2) 4771 a 5014 a 243 ¢ Q05 b Q08 ¢ 062 ¢

Tainung 67 349.0 a 4364 a 874 a 020 a Q3l a Q65 a

ond Crop Pesonil 3260 a 3477 b 217 ¢ Q.06 ¢ 011 ¢ 059 b

P BC-5(1) 3066 ab 3322 b 236 ¢ 008 ¢ 0.14 bc Q57 b

1988 BC-5(2) 3324 a 382.2 ab 498 b 013 b 021 b 063 a

BC-6(1) 3314 a 4165 a 85.1 a 020 a 030 a Q69 a

BC-6(2) 296.8 b 364.3 ab 675 ab 019 a 029 a 0.64 a

*Nh: whole plant N at heading; Nt: whole plant N at maturity; Na: N amount’ accumulated
after heading (Nt-Nh); Ng: grain N per plant; Na/Nt: ratio of N accumulated after heading
to total N at maturity; Na/Ng: ratio of N accumulated after heading to grain N; Ng/Nt:
harvest N index.

**Means with the same letter within each column of an individual crop season are not significantly
different at 59 level by Duncan’s New Multiple Range Test.
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B A B > S 2B NS > WIHLL Pegonil FIK o 2B 6THR R B TR
ZRETHE; MW E » MUE—PFEEENHIFEE (F4) - KERHERZEKRARR
EREETR—ENMESIENE R ; ZEOTRAE MEREE » AR 53—120mg 2/ » B HifF
BrEafE R 5 KR AE Pegonil 78 19874 — iV e 3K » 1988 E—HAfERES 29mg > T
HATERIE 228 98mg ; AR BC-5(1) #19874 > REEEEE 60—154mg, 19884512 75 30mg
LUF » BURB AR R ; W{E BC-6 MR RARGRE » BT HH L EERSE REERRE
JIe

AKEHEBREGTIERREE (Na) (ERBUEEE (Nt ZHEFIRE 4 5 Z8& 6T3RERE
FERT—HES M 0.18 B2 0.11 » —Ji{E0.32840.20 s Pegonil fhfE7E 19874E —HifFES B »
19884 7R N3 0.06 » W ANZHE 67578 Pegonil B » B HfFBE BN —HifF - WEEZRHEE
FURYRBL » HUAN1987 458 — HifF&:£0.25—0.40 » [E—HifEER0.01—-0.13 - & RER TR HE
RRARTEADNERE (Ng) ZHAELL 19874 = #ifE5 & » 2267555 0.45 » Pegonil £0.40 »
MEEREBEEKE » AR HFRE0.37—0.59 » Hdr BC-5(1) # BC-6(2) MHEBRBAR
& o Mt bl s FE B R B IR 2 Rl S A8 R R ELMAYE » HilAn19884E —ifE 2 B A 720.11—0.31
ZH s ERHEERIBTEEZER » (AFHME—IEZIE (REE0.27) Bi (F4) oK
EREWHERRH (harvest N index, HNI) [l Ng/Nt £/ fl—REERR 2 LEERIER AT
TB5E » BRINLL 198845 — HIVE R BLEE R L » —f DL Pegonil %% & (0.70—0.77) » f{E BC-6
i R7EE—HITER0.62—0.65 » BEH{RIEE R 5 ZRO6THEMERES TR KERER0.65—0.71
RGN o 1988FE PR EREEEEFE » Pegonil RERMAE BC-5 RRZRRKER
BURKIE TR » fiEEB0.59 £%70.57—0.632/ (F4) -

EEFTRARNEXEREEEEREROTRR » SHBEMRAMHZEEEREETH »
RS RISTEE BN BN @ o KRBT 67 SN BT RER » RRER 67
WA BRI EEAR  ERANEREREEER 2 AENE » BBEEAME - KERIBER
ERMERE Y > BHEWER  KBETEEE  SRETEHRIMEE G ZE > » BFERRE
REBTRS » (ERKENEZRFEBERES© » BRSHRANE » KT REWESEERERNGT
FSRFEBE ® » ARBEMASME o RBAFEEHEZAEBNE » KRERREMRE >
B BC-5/F-4 % BC-6/F-3 #3liB= BC-5/F-7 & BC-6/F-6 » T E ke 30—36g =
M (1) » AREHRERSG @ » BRAERREER > BRRABUTENRER 675 » R
NEERREERRE  ETHBETEBERRZME -

EEBEESAE » KREKAERE Pegonil T EREEME » BRUEZERE 6THERFERE
R fERE T » B E BB EE Pegonil RESE (£ 1) » BrRERERMZRMAEIE—E
° MEREEOTIR L » AIEZMAZERERERMARE » ~TARSAEREETNER  5—
FEEN REH R EE TN ZROT - MRNERETEMERET » BRHEREEDETRER
FBREIRT @ » MEERERS ERAS S B IEMRE £ERRAED (2 BN ABERE Y » B
ZETREEAERAEMEEERMN O « BEE 2 Pegonil MENLE » ARRPZELZMHRES
BREEGAYE » ARAEREE » REEERRA » SEERLENBEIE » MEiBinkE
BHACET AEREER (BRARTIY) » eaRREEBEEEE » mZwEEERSE » REHR
BEEMEERG  (DERETEEE  RELELBEMLEER °

KEHEBREEWEEERERIWBEYEZE (Ta/Tw) » BATHEHERER0.29 » &
REHES—HI7E0. 2651~ #17F 0.31 @ » BUAHIE ; ARERFTSRERMAES » HESRARTER
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0.50 (%£1) » HRKBEZEBHERETE 0.5EAH L » BRI ZmEEELUTR
DR A E 2T 5 BELE » RKESHER O ORE » PR EDEERERBNES
51% » —HAPEE67% » ARBRZ OIS &1 3E98% » —MRIR7EB0% LA 1 (FF 1) » LB & BRI FEHAT
B MM B2 BITRELER (concurrent assimilation) BEZHHR @ o HRERKBED
ERPGIGT B ER » HEATEA RERNE » UBCERRBRATMERS » BITE R LRENR
@ RL#ERARBRF S Ta/Gw EZEA (INZROTHR) » EMERZEKFLERERNRE
BEREES —FERG ; (HEARTE Pegonil BHREBEZHAME » H—FEHRRR—EFE
s ATRE MM EAERETRE (& Ta/Gw f# 5 1 Pegonil M@ BC-5 @A) SiHEgETE
(& HI & ; 0 BC-6 %) MHERKEREHE -

AR DA R » HERICR AL RORE B R R KIRR SN TN AERR » BRI EEETRE
RS » MARLARENER  BRERMRE—EREMRTE > DREERS » BhHRRE
FRARSENER » EETUERAR o MEHER ARRELL Pegonil Mk » 22 67575
EA R RENE » BEMMEEZR (£3) ;5 1988F—  “HifFENIEEEERE (LAD HILES
(specific leaf weight, SLW) » Hrr—Hi{EHf I BB ERWT ¢

s LN T & 67 iR Pegonil BC-5(1) BC-6(1)
EMEIE 540 4.66 3.85 471
H #E E (mg/cm?) 474 4.87 5.97 6.02
#E 45K E (g/m?) 110 1.26 126 139

1988 —HAfF AR MM % » IIZBOTHEERER S » EFaREE ; IXRHHLERERER
&5 BE » (8 BC-5 FREERBIEERIE ; Pegonil Fi@RMMFELE » ERERRERTHEMEE
BB EE KIRERE » FREETE » BRIHREE 675 @ o K38 Sinclair and Horie " B9#Re » 7K
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RS TE B S SRR K 0 BEER ISR E B B X (light transmission ratio) T ™ » &
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s IR KRR R R 2 R R S BBAE IfFKE » ERBRABRIMZRARER
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SRESLE LR D, FIRESH 2 MER AR T RATE  (BERNF o B R RMBERATRE
2T E®S » RENFTENTMOBEEBHERER (AA8EMN Na/Ng @) MERSR » —HH
EERAFSHNTEEESHHE TURREE » B—AEllA RS Hirr2miER i RRER—
BiE s At AELEHEEREE ERBRMLER -

M FEMERETHRTRKE SERT FEBEGHE » (AR R REEREEELER
s B LAV 78 T R B R R MR AR A R 2 R R RIREERMNERRET Y c AR
PUE RV » = (B R R R T R A R RO TR BRI & 8 220% » SHERBR & K E 230
BINT » Tise a2 19874 HIfE R R iB25—40% 5137—59% (£ 4) BrRkEEREREEZ
DVEETREZR » (AEEEREREREESNEnERR RS R  HERERNEBEREE » BH
FBIAHT (BERRFIH) TREEH » SphiEe B R s R R AU e B R R A R 2 MR E
 EEKME o (AE—J7H > SRR Na/Nt> Na/Ng B Ng/Nt Ha9HE » mpAEnE Gr) -
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Status of Dry Matter and Nitrogen Accumulation of
Tainung 67 Rice Varieties and Its Near-Isogenic
Lines with Higher Grain Weight '

F. C. Chang, M. L. Wei and D. J. Liu®

Summary

The large-grain variety, Pegonil, medium-grain variety, Tainung 67 and four near-
isogenic lines of the latter with higher 1,000-grain-weight (30—36g) were included for
field experiments from the 1st crop of 1987 and the 2nd crop of 1988. Status of dry
matter and N accumulation at heading and maturity was studied. The purpose was to
analyze the differences in contribution parameters of post-heading accumulation to grain
yield . Experimental results indicated that grain yield of Tainung 67 was consistently
higher than that of Pegonil. Near-isogenic lines showed stability in their grain weight,
with grain yield similar to but not higher than that of Tainung 67. Dry matter accu-
mulated after heading of Tainung 67 accounted for 40% of total dry weight at matuity.
and the ratio was stable across the four crop season tested. The ratio was lower for
Pegonil variety and the near-isogenic lines and was positively correlated to grain yield
within crop season. The fact that dry matter produced after heading was lower than
grain yield indicated significant retranslocation of photosynthate from vegetative organs
to the developing grains. Harvest indexes of all rice materials were above 0.45. How-
ever, differences among genotypes existed as BC-6 lines, which were high in dry matter
production, were low in partition efficiency in diverting dry matter to the grains. N
concentrations in the leaf blade, culm and grain were significantly higher for Pegonil
than for Tainung 67. The near-isogenic lines, despits their higher grain-weight, were
similar in N concentration to their recurrent parent Tainung 67. Amount of N acquired
after heading (Na), and the ratio of Na to total N present at maturity (Nt), were
lower for the 1st than for the 2nd crop rice, and lower for Pegonil variety. In
average, Na accounted for only 40% of the N present in the grain, which suggested the
dependency of grain-filling on N accumulated before heading. In general, status of N
assimilation and utilization by the four near—isogenic lines with higher grain—weight
resembled to that of Tainung 67 with lighter grain-weight. The physiological explanation
of the importance of N retranslocation to grain yield remained to be clarified.

1. Contribution No. 1458 from Taiwan Agricultural Research Institute. This research was supported
in part by grants from the Council of Agriculture, Executive Yuan, R. O. C.

2. Respectively, Research Assistant, Research Assistant and Senior Agronomist, Department of Agro-
nomy, TARI, Wufeng, Taichung, Taiwan 41301, R. O. C.
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F— - AR A RIS RN L EES SRR (S ERR)

Table 1. Analysis of variance of plant height and tiller number (in mean square value)

5t " s % & Plant Height on 3 B Tiller Nusber
S.0.V a £ |IBTH08| 78 T el | 14T o8 | T4 TR | 78 T 900 | 15 T #0874 Mot | 74 sy
U * ' | Tillering| Harvest Tillering} Harvest ITillering Harvest | Tillering| Harvest
FE ] :
& % 2 168.49 4Q0.35 29.66 77.89 4.41 76l | o 217 14.25
- Block * ok * * * *
& ila! 2 85.94 111.29 195.01 338.89 2Q.28 13.13 50.76 3719
Nitrogen (N.)

B OB = 4 714 29.30 4.49 40.88 2.19 3.32 6,79 |- 3.25
Error I *k sk % Hok * * sk
B & E 3 299.3 308.32 36.54 280.80 8.15 2.04 15.09 5.71
Organic (0.) *

—  Z 7R 6 1.82 8.81 8.52 9.85 1.65 2.73 3.04 1.04
N. xO.
B B OB = 18 9.01 16.82 6.91 761 2.17 Q.97 3.10 Q.54
Error II * * Fk * *k
i f& 1 28.12 54,18 13.52 189.80 2.88 Q.13 0.08 4.69
Variety (V.) *
— Z - 2 8.83 1.05 10.30 0.10 2.28 3.69 Q.29 Q.18
V.xN. Fok *
— 2 K 3 3.46 3.00 3.50 3.17 4,45 1.90 3.31 1.26
V xO0.
= K i R 6 771 7.36 3.95 5.06 0.31 1.41 Q.90 Q.78
V XN.xO.
N /OB £ | 24 6.38 7.40 4.50 4.62 0.52 0.80 2.32 Q.40
Error
fa 0N 26.25 28,01 13.09 33.47 2.38 191 4.56 2.44
Total

** 1 ] opRHE K ¥significant level * 1 5 9 REE X ¥esignificant level

2. 7 HENT S A 7 TR L R TR ) 2 R » S8 IR AR BN T R R R
BIgE
BEH MR » R MG B TR LL M A o T A5 5 » T IR S AL AR B 2
FKIER » R GIEF B 2 bk B REAES » B DR RUREI8 I 65
A
L BBOR TR 2 bR B — SRR AL BB A BRI SRS AR ET
> LLHa i HEE B o
2. R B BRSO RE R B — HIVE R » %8 U B » e P R R s 5 20 R TE B R
%o
3. FUESRHERCRAZS REAER » LARRTEE D07 1 2 S RO LA — A SR i RS K o
SERMKSE
—JiE
L= PSRRI AR » A5 N8 I R AT (R e 2 o
2. EBOTH ARG » S EEEEE MARE DIBE MY, 5 AT 2 £ 68% i F 2R 2 o
BRI 9 2 — 3 [ESEE o
3. FENCRERS » LI 180AF RIEEIE 540 1 8 » IR SRR T S E » 6 RBIEE o
4. R BIEE » U KA R BOC IR B S 5 A ZEI6THRTEIR 1% » L4 KR
HEBRT HREZHREEEEN 1 E 2820 BoEa Rl e EER e GE
B BMEBUERIIS .
ot 1
1 RUBE SR ZE = MR BUER » S8 IR IATE S (D) -

’
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2.7EEB M MEN LB W BREE 2 RE » Ko BEBREBESD » A @R RIERER
B2 o MBI AR o
SEE RIS DUnfEEA % (T3) MErrgm ; fiAmMEERS S (TORIEEE (T2)
WA MEF 2 SR i 8 > ERBUR—IIFZ RS MRTR -
ENNEEERE:
@~ﬂﬁd@@ B SHREE  FIREZ s FiARBRT:HE (RIE -~ FHIE - @) ZZA
FL o BP3E 5 %50 1 %BEKE » HEZRURIELTEE -

 RIER B RIERR NERREZGEES N (BT /10 HAR)
Table 2. Combined analysis of variance of plot yield (unit : kg/10m?)

. ‘ =] il B il i
=] 25| H B E Mean square Observed F value
i TSEE T | T44R2 ;Eﬁ 75@1@& 74@2@1
Variation d. f 1986. T | 1985. :1986. 1985,
& #£  (Block) 2 1.06 0.07 3.43 Q17
= B C(ND 2 2.02 3.34 6.53% 841%
+ B OB # (Error D 4 0.31 0.40 1.00 1.00
ﬁ&}jﬁfi,ﬁﬁ ) (Organic moterial) 3 1.68 2.61 7.38% 32.38%*
NxO 6 0.29 0.09 1.29 1.07
Bl E # % (Error II) 18 Qz3 Q.08 1.00 1.00
& & (VD I 13.82 Q75 87.60%* 27.01%%
NxV 2 Q.21 Q.03 1.32 1.01
OxV 3 0.26 Q.02 1.67 0.64
NxOxV 6 0.05 Qo1 Q.34 Q41
NOE O % (Error) 24 Q.16 Q.03 1.00 1.00
8 M 71 0.53 Q.28
1 9% K #Esignificant level * 1 5o K #Esignificant level

» R R A RIEARE M EE NEERERE (B AT 108 HAR)
Table 3. Multiple range test of treatments in plot yield. (unit : kg/10M?)

i Il i3 EON . .
Sesaon ’ Traits CF | fiE Mean)
/B A B Nitrogen level
N3 [ N2 N1
754 T #] First season. 1986 391l a < 3.64 b 3.33¢
T44ETEY Second season. 1985 391l a ‘ 3.72b 3.19¢
a OO OB 8| Organic fertillizer
Tl | T2 | T3 T4
T54E T #i First season. 1986 4.03a ‘ 3.66 b 3.49 be 33lc
T44EMH#A. Second season. 1985 4.05a i 378 b 3.38¢ 3.22d
i f& Variety
E #2675 (Tainung 67) [ # # 68 % (Tainung 68)
754 T #i First season. 1986 4.06a 3.50b
7442 #] Second season. 1985 3.70a 3.19b
Bt B Remark

(1) Tl : %% (Rice husk) T2 : #:f (Duck manure) T3 : f## (St02 from fe mineral) CK : ¥
(Check) AR : (Low level of N. )N2rhjE : (Medmm of N. )EJEN3 (Heavy level of N. D)
(2) ﬂﬁ;ﬁﬁzﬁ‘ﬂ‘ﬂﬁﬂ;}ﬁﬁi HRHE kS (P)>005
Tthglgargglce among each treatment is expressed by Duncan’s Multiple range test method
at
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(1) HREZZRERARIEE R E B2 RIELEER » CAEMEREE B2 EELR
FUEZ @ T E RGN » IS ER6T5E 2 Bl o
(2) B—HFERLEHIFEEOTREEZEROXT AH » TEZE6SHEARBIOAT AHE
o EEMAEBILHA YR L » AT SR RE » AEIEMERIEL 5 HARBHIEE » WiiEH
W BRI R 7 B AR R o
M~ ERRERRGAREEAE
(=) TRIEA B R
— > THIfFEK » EEK » EREEY - MECEEERIBERES 5 ML 2B S
RIVAERM - ZERARBETE » (1) BXEREMARIEEZERDEFL EHEY » MEER
TETF A F R AR EE S I F R AEES] 5 %8 E - HITRHRRRGEATH
REZEAR » FORRM BT E AR RS L BR AR s MOPBUREE68 CEUER2) &
ZROTH CEMIER 3) ZBEWERE o SRR EEG R o (2) TRREEREHZE
FRUEREREKE » RMEROOIR 2 BRKER S o (3) HMEMEBH S BEES—IENERN
ERBE > MIEROSH & RE o EAEBIN &8 » B IIrBsE —ERE -
(4) HEPRRSERERUGT » EREMKXFEEDE S RAES L2 PR &
HFBERS » EIEPE LR A8 2 SRR & B8E » B HIEEE — N2 & R -
(5) BREERKERE » MAL7E82ZE0mm 2/ - B REE & EEMELEEM » RER
HERR S EATRE—HIFRR S THENSE L E 2 RERE - A EELEEERET
fEFIRFEEZ— o

®OZ— HAEERRSPEEETHE

Table 4-1 The combine mean value of each major facfor in two crop season.

1 51 BXZE (%) ® SEEEKZR b EEEEY P OE A |BERE (mm)

Milled rice Head rice Amylose Crude protein | Gel conslstency

Season Tcrop| Werop| Tcrop | Hcrop | Icrop ‘ Jcrop } Tcrop l Hcrop| Icrop| Hcrop

I

BB (N1 78.1 82.9 73.8 871 17.3 20.0 6.0 6.5 91.0 87.0
Eﬁs e (N2) 79.9 83.1 171 88.2 17.6 20.0 6.2 6.4 93.0 86.0
B HEHE (N3) 70.0 80.2 79.1 88.7 17.5 20.1 6.3 6.5 88.0 87.0

] (T 818 83.8 80.6 89.1 17.2 204 5.9 6.6 91.9 86.3
;‘g HERE (T2) 174 82.5 78.1 89.3 17.6 200 6.2 6.5 90.5 85.3
)%;E‘i— BE (T3) 75.4 80.7 74.4 86.7 17.6 199 6.3 6.4 90.6 877
% #E (CK) 15.6 81.2 735 86.9 17.4 19.9 6.3 6.5 9Q.3 86.8

s [

EEOTH TNG67| 696 16.1 76.9 85.8 17.2 200 6.1 6.8 90.3 85.8
2685 TNG68| 855 874 764 90.1 177 20.1 6.3 6.1 914 87.4

it e EEEBRIHUEKSEER -
b. LERD IR K G ERB12% o
Rewark : a. 9% of head rice is calculated on the wt. of milled rice.
b. the Water Content of Samples in Amylose and Crude Protein Content is 12%.

e LSRR » RNBARREZEERE S BNENEREEEKE  EHARIE 2%
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s HE-MFHEBE SR R —  SHIfFZEMERG 4B SERANEBEKE » FRERIE
MR EERKBEMBRERT 2R FRREEETHERE » DGR BRI R R
AREE S i BEAEEN & B MR » MRS EEER/D » AMEMIIIER 28
EEREKHEE o BULRER » HMIER A BT » TER7EM —HIfF & S R B (L R e i SR &
B MEEAR-FEERESE R FRIERAAET DRI EHEEZ2 TAMYEEAEA RS
o BRA-HES MR » IELEHRERITIRR AR ERIE 2B ERC RS E
BREMZRE » WREARBRERE S SV RIREREEEREE 2 REHEBEMRNE

£  JUBRA BIES KIS L BRI SRS (LUSH#T)

Table 4. Analysis of variance of quality trailts in the experiment (in mean square)

. s s | H [ = B
i35 B E0E T 0f | Fek K | BHREEE e B &
1iied Tice cad rice mylose protein consistency
S. 0. V. d. f.| 15T T4W | 75T | 74T | 781 | 74T | 75T | T4TW | 151 1470
‘ ) |
I.;[Enl 5 £ 2 14.14 2.33 1.82) 1.41% 1.53* (.56 [Q07 |5.48 204.7%% 13.51
oc
& e 2 |144.86% | 44.08 2.26| 0.19 1 Q.56 Q.02 [0.70 |Q.04 1358.2 12.35
Nitrogen
ks OB = 4 19.33 8.27 4221 0.35 |0.14 Q11 |Q40 |Q84 20.2 15.91
rror I
A OBl & E 3 T7.92%% 20.42%¥ Q63| 0.58 |Q79% | Q.94% 0.51%* Q.10 9.5 1775
Organic FerlT.)
ITI. T— - 6 34.57* 771 1.57| Q.27 1Q.26 Q.34 |Q.11 |Q25 16.7 453
X
B OB OB = 18 12.21 3.31 2.66| 0.80 | Q.23 023 |{Q05 (Q19 18.7 10.31
Error Fk
@ ) & 1 1248842 |1,225.3% 0,62, Q.30 |5.78*% | Q.09 |0.85%* 8.53%* 23.4 56.68
ariety
;; NM w Kk 2 1420.70%*; 53.03** 1.07| 0.94 |Q04 | Q581|005 |Q60 Q.4 21.10
X
; Z - 3 18.81 6.42 1.31| 0.80 |Q.44 0.30 |0.05 |Q65 14 2.93
XT
= %k i R 6 37.08 8.23 117} 0.38 {Q.15 0.29 |0.05 |049 11.8 791
VXNXT
g\ O % 24 8.63 417 2.28/ Q.95 | Q.78 0.33 {Q03 |Q55 25.8 16.40
rror
bs &t 71 68.62 25.31 2.18| 0.75 | Q.56 Q31 {012 |Q67 26.6 13.13
Total

*k 11 9REGE K ¥#E significant level

* 1 5 9pREE K ¥ significant level

(Z) BWHEMTER » RETIIZRHE 5 Hrikn bl g
L HARIBEERET 77k (AESR) ©
(IR TTRET AR MM A BTRIZA » 52 1)d [HETREMRAd?=1.444; %
BRABEMTHE (XD MEEAED > MHEREEE  B/CHEIEA » 452 RE » RiEE
HKENE » AMAZER SRR ZHABRELR s BRBRMTR SRR ERE » FIERA L

ETE A o NS BT 5 B R E o

2. BRI (SRR A BRI IURFEARD
BIRAEMT BRES E 2 BEARMERE ; 754 I HIERTAE TR B ERESFINER

o [A] — MR FE IR MRS R » 226752 N1 T2RN3 T2/ » 26855012 N1 T3
SAN2 T2 > FfEHIE S AR » — BRI 1 kB T VR B i 5540 o BN G RIfE 2R
TPERR—B0E 5 EZBOTHEN2 TIHN3 ckif HE » 226355 N3 T3NS ck o PIHEES

MR A2 T Duncan’s S 36 RAE RS R IR TR » BE7ET54E T PP 2673 2 N1 ck B
SRTAE MHIFRO8IEZN2 ckBRIEEE B ARBATREREN LML o FRMHNE R F
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RE -~ FEFHEEAEREGTIHE
Table §. The combine mean value of each major facfor in two crop season
" S
. o | EKE () |Pmgkme | PEEARE | pgme o) [BmEs (mm
v Milled rice aHead rice 0 Crude protein |Gel conslstency
Amylose
Season Tcrop | Wcrop | Icrop | Mcrop | Tcrop | Hcrop | Tcrop | Tcrop | Tcrop | Mcrop
= AR (N1) 78.1 82.9 73.8 871 17.3 20.0 6.0 6.5 .| 9L0O 87.0
Hg FfE (N2) 79.9 83.1 171 88.2 17.6 20.0 : 6.2 6.4 92.0 85.0
=N
HUER (N3) 70.0 80.2 79.1 88.7 175 20.1 6.3 6.5 88.0 87.0
5 B (TD i81.8 83.8 80.6 89.1 17.2 2Q.4 5.9 6.6 91.9 86.3
}?ﬂé HERE (T2) 174 82.5 78.1 89.3 176 2Q.0 6.2 6.5 90.5 85.3
;Eg EiE (T3) 75.4 80.7 74.4 85.7 176 19.9 6.3 6.4 90.6 87.7
B #HE (CK) 75.6 8L.2 73.5 86.9 174 J 19.9 6.3 6.5 90.3 83.8
o (0T [63:6 76.1 76.9 85.8 17.2 20.0 6.1 6.8 90.3 85.6
%’{ TNG617
ZE 8% 85.5 87.4 764 90.1 177 2Q.1 6.3 6.1 91.4 87.4
TNG68
& Da. TEAERLIE RS E Y o
b. {LERL AR K T2 B R12% © ] )
Rewark : a. % of head rice is calculated on the wt. of milled rice.
b. the water content of samples in Amylose and crude protein content is 12%.
A KRB RBTFRIMETSERE FRETSE R
Table 6. The Weighted Mean Value of Panel test score in all treatmeut Combinations
mfE Variety = B 67 i Tainung 67 = =1 68 o Tainung 68
LR ES B ) H B E & 7 B | IR F|8E ZE &
E%ogg%ﬁéﬁck% Mean Order Grouping Mean Order Grouping
N%fggen TBIE | 957 | 24w | 751 [74m [ 751 (4w | 75T | 1; | 78T |24 | 15T | mx
Tl 2.22 2.02 6 3 B A 1.96 1.96 1 2 A B
N1 T2 2.04 2.51 2 12 B A 2.10 192 2 1 A {1 B
B’ BE] T3 2.12 2.19 3 5 B A 2.37 2.13 9 3 A B
CK 2.71 2.38 12 8 A A 2.28 2.33 6 8 A B
Tl 2.43 2.10 10 4 B A 2.13 2.33 3 7 A B
N2 T2 2.30 193 8 1 B A 2.17 2.46 4 110 A | B~
& fE) T3 2.417 2.50 11 11 B A 2.46 2.29 10 | . 6 A B
CK 2.21 2.33 8 6 B A 2.30 2.66 7 12 A A
T1 216 | 234 4 7| B | A | 260 | 237 | 12 9| A | B
N3 T2 195 2.46 1 10 B A 2.32 2.17 8 4 A B
&' JB) T3 2.22 1.95 7 2 B A 2.21 5 5 A B
CK 2.35 2.33 9 9 B A 2.56 2.59 11 11 A | B
a s 2.27 2.26 2.29 2.29
Total Mean

fieE : T1: &85 (Rice husk) T2 : #8 (Duck manure) T3: & (SiO2 form
CK ¥ (Check)

M1 : Low level of N. N2 : Medium level of N. N3 : Heavy level of N.

Fe mineral)

SEREOKIE o b IR T HERIZEB6T 5 — IR R IR B T AR A MR 2 BRIEHREE T » HAk
RBURSUER TR 2B EE 5 MMfEEE 68 SRR (N2 TTEHEREZ2H®
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B R R R R A R R 241 5 BER AT B B A B » REB R AR RN [T
1 BORSR » HATRREKBHERRIBA TS 5 (AR ER& BHEBRWEATHRE 5 THHH BRI LR
EFE—EEE  METR B EIEEHEE 2 MR AR > DAKH HEIR vk - KB aZ%
HEZMERPERRMFRAER T — ﬁ %)Q'GSE%UJ)"’?&HEF& ﬁﬁ%%ﬁhﬁ?%ﬁ@TFW >
?fg%ﬁHET%{Ennfi °
3. %%&%J%fé?ﬂﬁ?ﬁﬁ:g?%l_%ﬁhﬁﬁ
LUREEA BEERS B » S5 ASRETFER » HRAS -+ 25+ 0.58857% [

%tk 0 EBRMRASR —0.5 B— 2 ZHIAER THERE ] 288 HBREL SRRHEE

Rt~ RWERABIEABRKRE BRI EERBEE R (FEEASFD ‘
Table 7. Frequency table of panel eating test, grouping according to its level (in%)

(FFE SRR R R RS 2T R B » B5ERTR)

i f& Variety =z B 61 % Tai\nung 67 = & 68 B Tainung 68
WS | fgas‘;g w (513 e e 5 1w e R a2l R
Level Code 7 119861 | Order | 1985 | Order | 19861 | Order | 1985T | Order
. Tl 526 | 11 77.8 2 | 794 1 66.6 5
N1 T2 675 2 | 556 8 | 702 - 3] 192 1
T3 72.1 1 66.6 6 | 647 5 | 760 2
CK 42.1 12 | 590 7 | 589. 8 | 592 1
T1 55.9 8 | 1700 4 | 792 2 | 666 5.
33 N2 T2 55.0 10 | 866 1 | 656° 4 | 542 9
Good T3 55.3 9 | 461 11 517 | 10 | 584 8
CK 589 6 | 541 9 | 586 9 | 407 11
T1 64.8 4 | 667 5 | 433. 11 51.8 10
N3 T2 67.4 3 | 541 9 | 647 6 | 661 4
T3 60.5 5 | 7L4 3 | 6L3 . 7 | 618 3
CK 56.6 7 | 500 10 | 5L7 10°| 629 6
T1 263 6 111 9 14.7 12 | 296 4
NI T2 20.9 8 | 3Ll 4 189 11 208 6
T3 159 10 14.3 8 | 206 10 12,5 8
CK 289 3 | 236 5 | 204 | 3| 370 2
STl 176 9 16.7 - 7| 208 9 14.8 7
iilg] N2 T2 275 4 6.7 10 | 281 5 | 292 5
Medium T3 28.9 3 | 500 1 276 6 | 333 3
CK 26.5 5 375 2 | 310 2 | 444 1
Tl 29.9 2 | 208 6 | 433 1 | 370 2
N3 T2 23.3 7 33.3 3 | 25 7 8.3 10
T3 326 1 14.3 8 | 26 8 | 208 6
CK 291 2 | 333 3 | 290 4 111 9
Tl 21.0 3| 111 g |. 89| 9l 31:| 10
NI T2 11.6 8 13.3 6 108 6 0 11
T3 11.4 9 190 1 14.7 3| 125 6
CK 289 1 15.4 3 1.8 5 3.7 10
Tl 26.4 2 | 134 5| 0 93 | 185 3
% N2 T2 - 175 4 8.7 10 6.3, 10 | 166 4
Bad T3 15.8 5 3.8 11 207 11 8.4 8
CK 14.7 6 | 83 -9 103 ©1 | 648 .5
T1 5.4 12 12,5 7 13.3 4 111 7
N3, T2 9.3 10 12,5 7 8.8 8 | 250 2
. T3 6.9 11 14.3 4 16.2 2 | -114 ‘9
CK 13.5 T 16.7 2 19.4 1| 259 1
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BN~ RUB A BIRRBOR R RE M AT RS BRI A 3

Table 8. Frequency table of panel eating score in all treatment (in%)

i & Variety = B 67 5 Tainung 67 Z A 68 5% Tainung 68
H fF Season =3 9 75 £ 1 # 4 ® 2 H 75 £ 1 #i 4 F£ 2 #
bz P Treatment Level 1986. T. 1985. 1II. 1986. T. 1985. TI.

1 ® #F Good 58.7 64.8 68.3 70.0

‘N 1 -t Med. 23.0 205 20.9 25.0

3% Bad 18.2 14.7 108 5.0

H % iF Good 56.3 64.2 63.8 55.0

N 2 B Med. 25.1 27.7 26.9 304

# Bad 186 8.1 9.3 14.6
% % 1F Good 62.4 60.6 55.2 62.7
N 3 B Med. 28.8 25.4 304 19.5
2 Bad 8.8 ‘ 14.0 14.4 178
& # #F Good 57.8 715 67.3 61.7
T 1 # Med 245 16.2 26.3 271
3 Bad 176 12.3 6.4 11.2
HE B #F Good 63.3 65.4 66.8 66.7
T 2 & Med. 239 23.7 24.5 19.4
# Bad 12.8 108 8.7 13.9
W 2 i Good 62.8 61.4 59.2 671
T 3 th Med. 25.8 26.2 23.6 222
# Bad 114 124 17.2 10.7
& W fF Good 52.6 54.4 56.4 53.4
C K & Med. 28.4 32.1 29.8 ‘308
# Bad 19.0 135 13.8 14.8

MiEE : UFEHBURERYE » BURESE -

Remark :include 3 level, frequency read in 9.

B ELSERILER —REI2E2 A GMET A Ak PRI » REREEREL - &
I A MET R e RS RAEF BFIRE » FLBIERBMLT A 5 (A5 LRI A A %
HER o 06 BRI A S AR R A ENEA » K LA RIS S B R
L5 7 7R R 2 P R — B P B R — By i R PR 5 76 RO e i L E 6T 2 Ak S R
BRI Y (BRSO AERANARIERES (7] 5 (R WBREIEs o HHEIEER
T 2R > RN HRRERNES RUREREBIEE » AWIIS (£ 2SRmsaEs
% MEMERIEFUREEE (T3) HaEask 2 FREREIE -
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BE1Y -5
085 A RN RORE A » RO Z &%k » AIUTRRIEAREZHE » BWRERS
PRI » LT FIRBEL T » MREE S ARERIER - BEERIE @ HAkaEUS
—JAFRIEHEE (T2) EEEZAWRFERE R =R aRin M EREER - NS
Z 0 TEMIEE DINIEA A BRI » —RERT B ARTFS EHER AR ERE - FIR&RTFAR (B
HipE e DRI REAE AR ZAElE » BR-RE BRI T EREER » RAKRE S
WEE » £ REHER AR EAREPE » AEEEHTRFRIEEEN2ES - BAREL
BRI RN Bt - HEAESEZBI MR (RM) F» FRIEAEREFE
» AR ERHE R B 2 ERERN — B S o
At R (panel) DUESFFETTRETHFRFFE » HAT T RBFEMRRRMT B &R KiE
; BTRB Tz B T2 HR A E AR ZKRBOREER » TERERRETRE - BikHAR2Y
BERHEERANRRTRDE S HREREEHORDTER » LAERRTFARLE » BREK
BERA K RTRERESES S EME - RMARARATSRAEREFENE » 7 E A8
REREREEEPERE -

51 ATk

1LERRH ~ P 0 1965 « WEIKIBZBIE BEWFR14EP. 45-48.

2. HEE o 1978 « BEWMIEEREHEERERE (HAIRE)

3.HEH AW - BIRR « 1983« XABHEARREEAFREZHE PEEBGHR FHE124HP. 19-29.
4B « 1963 o HEIRE KIS 2 AUE R R EHET 120 P. 262-270, -
S5.BEI k¢ 1982 K & LOMT—HFEMMTEERERIFETP. 27-120.

6. HA MG ABHZRT o 1969 ¢ D FE & FFaiFIH P. 29-67.

T B REIBIRBIERE 1 A o falFin L ERAEE — 1 A DR AP, 625-629.
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iEffects‘" of Slag and Nitrogen and Organic Fertilizers
on Yleld Chemical Properties and Eating Quality of
, - Rice Cultivars'

YI SHIN CHEN?

Summary

Rice varieties, Tainung 68 and 67 (C K) were used to study the effects of different
N levels and organic matter (rice husk and duck disposal) on yield and rice quality,
such as grain appearance, chemical properties and eating quality. Tainung 68 had a hig-
her amylose content than Tainung 67 in the first crop, but not in the second crop. In
general,.amylose contents were higher in the second crop than in the first crop. "
Application of organic fertilizers caused the significant difference in crude protein content
among treatments in the first but not in the second crops. It seems that organic matter
tended to increase rice yield, promote head rice rate and change amlyose contents. In
the panel test for eating quality, the fice in the plot received organic fertilizers had few
incidence to be scored as “bad”. The eating quality of Tainung 67 did not get worse due

to increased N-levels, while Tainung 68 did, indicating that this variety is more sensiti-
ve to cultural management.

(1) Contribution No. 1459 from Taiwan Agricultural Research Institue. This study was supported
by a research grant from the Council of Agriculture executive yuan R. O. C.

(2) Breeder and head, Department of Agronomy, Chiayi Agricultural Fxperiment Station. TARL
Chiayi City 60014, Taiwan. R. O . C.
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%ot E R ZFE HE P A
MAEE $% B

BE ZEEERRARTEEKER/NVIEERESERE BN BE ZBELA8E » &3
1,352 {HfMfE » Hp g Spanish type 550 ff& ~ Valencia type 220 % - Virginia
Bunch type 3155f#F Virginia Runner type 267 o &Mk 5 B RE165EFK B 77
SEREERAFTRISETRME 2 ER T 4R R 2 AR B SR IBPGR/ICRISAT
HifjiZz Groundnut Descriptors ERTil 2 7T - B—MBEZAEERILHBISH » K
AEEEEEERFEARPEEIRI4E o ARRERER | 1L,352RMEH &Rz ERRE
Ko FIREEER - SUEEREESCLFIAETEARER » SHEIGIER LI ER -
IRRE - LB S REENE > (FEFRAFT RS -

ETEEEAER s WARMT » AREE SR ERERNREFEDZ— 5 ERARETEADE
ARTEEELNEEERIEY  c EEURRREETEAEEEMNERBREE AN - BIEERE
HETEER  (VESERNEEERR  QBEEIEERTR 5 QIBREREMKEFTME® 8
ZIEBFUERENEE ~ FHERFIARER - " ‘

BATETEE IR TIE » SRMEMEZRERERZEBTEME » FARERERS o HKE
W @ [ 60(E /N AR LT » SRR » SERRIFRIEI26MEMER » BRAENIGERRMBEME o #E
@ JREEE GRS 469 MRBRT A 2 BRHREEUN o BERE @ st BB B TEEERIET
g BEREZEREEETR » WRHMER XN ~ EERTEBRENBERRNIMIEZSHE -
Bhagat et al. ‘ ~ Chauhan and Shukla ® -~ Kushwaha and Tawar “® ~ Reddi ez al. @V »
Singh et al. ® %& 57+ BRIEBREME R 2B HH RIE R E TS BRBEM RS EHE R 22
Bk AFESBEEY; HhUREEERENEFRAZBRGE » AR FE N 2B R R B
2 EEE (90%L) L) - Dixit ez al. MO DISTHEFMER 3 FHEGEE 7 MREER ZEL » #RE
MRS B » THRIEYE SR 2 EREE 78 - Bhagat et al. ® R Howard ez al.
ab sRIp) 403 (AR 691 LT EIRFGRE o HRINENE RSN ERER BISHEE o
Simpson et al. ®» 723 840 {HFE 2 AEF » BRASHHERE » MEETRRAEZEEREE
ez A& v

R R ERAT B AT, S02(EVE TE A MEIR - B EIRAEARERME - FRMRKME
HAIEER ~ BEW ~ I B BINSE-FREFERLE 2 RE 90 c EREZEE - AREE

BRI HEIER R RESE S R EFRSE 2N LAFEMIMLIEES o MIRAATR - FIR SR
HEARES R RASHE 2 A 0F » FEFEEREM 20 » FTUAERRS E » 384 - BHREEEL

LEEE BRI WRHES 1460 5 AN EBRAEETY BB EEEI -
LAPTEERYE - PEMRERAIHER - Z8E ETR T
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RS —EEE B o APRAE AR KB R REREZEF » SR RT 21, 352 7E TE4A
FEEE TR HIEAR » 1 KIBPGR/ICRISAT 9% Fr4iE 2 5K » FFT A BIR Z B E R Y B
e > SAERERELB R ARG » @ ERERRER 2R

MHEBRFE
— HBRHH
ARBABRAT 0 Z AT EHR R AART B R R 2 T LR IR 36511, 352(A A& © {kGregory et al. U2 >

Gibbons ez al. "» ~ Bunting and Elston ® %2385 » HFoREERLE » £HRB2E
DREEBAMER > SWnT

i o/ # & il & ™ & i fE
Spanish (SP) A. hypogaea fastigiata vulgaris 550
Valencia (VA) A. hypogaea fastigiata fastigiata 220
Virginia Bunch (VB) A. hypogaea hypogaea hypogaea 315
Virginia Runner (VR) A. hypogaea hypogaea hypogaea 267

EXEAENS L BB KA/ NRER A%TFA » B4 8 Virginia » Runner » Spanish
ValencialPU& 5% » HepyREVirginia B AR AT 172 o
ZoHBEAE: ,
;E%B‘Ll,35_2@u'fﬁlﬁ s MTGERKR TS » ZERAFMERARRTEBETRAR » FIFETALZAKEE
> 6 A20 A BtAcRE ; BKE7E 8 A 27T HIRME » 11 28 ABAMIKRE - R TE2ERGRET » B
FPNE » B - BEEENERSEN 2T » THIEEZE (SPEVA) 36 X105 » 4
Y REE (VBRVR) 72x154% » (TR 3 AR » BTE © KA EEBRREEER —RETLE
FIEH o £ WA B R R B RS 1T RERR IR G A 5 Uiy » BT 5 ik » E 10
BE o AR RAIFR SR -
E-REEERAE:
AAETIFFREK IBPGRJICRISAT " FiflE 2 T RET 2 o HmiBiEik - RERIFRSEE
AT RBYEARET 353 » TR ¢
1. B+ H# (Days to emergence) : EEELHETFHLZHE -
Bl T& 3§ (Days to 50% flowering) : f¢i RESEIAKTIERMEZHE ©
B # # (Days to maturity) @ #EHEEREZ AE -
h #E R (Leaflet length) : EZREZIEM/NEZRE (10K /NEFH) o
N A (Leaflet width) : E2BHZIERNEZEE (0K/NEFH) -
BikizE (Dry weight/plant) : BRZEHE o
FEHE (Stem height) : BEEEFTEERZRE °
5 £ £ (Lenght of primary branch) : FEE: > QIR EE -
5 & # (No. of primary branch) : B2 (n+1) BIKH -

QbOO\‘IC’CH»hSAN

10. 38 & (Pod length) : 10(ERERREZFHRE o

11. 38 % (Pod width) : 10ERAFERZTHEE o

12. BEK/N (Pod size : length X width) : I0OEREEREZRERE 2T o
13. E¥ERE (No. of pod/plant) : BEFEZHEIEE -
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14. EE¥EE (Weight of pod/plant) @ BEEkZHRHHKE -
15. k1 & (Seed length) : 10fAREIFRIZTHRE
16. ki & (Seed width) : 10{EREBIFRIZ FHEE °
17. ¥6i K/ (Seed size : lengthXwidth) : 10ERFFFRZEERBEZTE
18. & %I E (100-seed weight) : ZERIOONETZHE -
19. # % 2 (Shelling percentage) : BEUTHE ERWE OFR&E8 %KF) o
20. ERRki# (No. of seed/plant) @ BARKRCEZITALEL
21. EEfRkrE (Weight of seed/plant) : BARRREZIFHIE o
22. £#EE (Stem hairiness) : FEELZEHE o
23. NEWIR (Leaflet shape) : £ F5EZ2RBEZIER/INEZHIK o
24. $h#EHFE (Hairiness of young leaflet) : ETEHEEHR ZHE
25. WEZEHE (Hairiness of mature leaflet) : Z2BEEEERZHEE
26, ¥ fo (Stem pigmentation) : REEKRZER o
' 27. FEHE (Peg pigmentation) : FREIREGAZHLE
28. #E M £ (Standard petal colour) :5EZ2RBEZIEREE o
29. EMiEsE s (Standard petal markings) : MEEEEESZEHE o
© 30. FFKRE (No. of seed/pod) : IERKERS » HK » BHRK » ZHEFIEM o
- 31. % % (Pod beak) : ZHERMEIZ K o
32. 3 B JE (Pod constriction) : FEEARIMIAZIEE o
© 33, FE#MEEL (Pod reticulation) : FEE _HHBRIZEL o
34. #& K & (Seed colour) : EfAERERIER o
35. f£EMERE (Primary seed colour) : MRS —(HH ABRETZEEHE -

wm R

221, 02EETEABR » NEKRIEZFHBEEEREIIZTR » 7538 KB ER I RBERT
REIRE?2 °
— BEN  SBEREME » B » ERERBAPRER » FFRE2IEERE (F1) -
(—) #£EEM (Growth habit) :
1A H 8 FEDRRIE » 318 » FHORBERIS-16RKE+ » BEERKIESS
~TRAM AL - F—HET % ERMEEREEER BRUKIEVBZ 7 ~1TRKEK » #KIFVAZ 5 ~
TRER/D c BERBAESPRVABKIERRENE » MAEVBR VRAIFEEGHR -
2.BRATEH « W{EER 2 BRTEIIEIEHBEERIKIE - BIFLUVBREETE » HKRBVR ; %
YRR 2 Ry 26 SRECR B » A E » FIFINEZSPR VAWRAORETE » KiEZVBR VR
#950KEATE 5 TKIESPR VA 3 B » VBR VR 4 2 HBATE - BB EELEEZ VR B K » TKIE
ZVBER) ; 2RBEFHERERTEERSIIK (VA » 5MBRTEERIIOR (VR) ; HERES
16K (VR) » B8R (VB) -~ BEERMLEANR8.0~12.9% 2 °
3. ¢ RS AR ESBEEILKIER - EFVBRVREEZE RN VA » fK{E
BIVBR VRISEZERNASPR VA - FHME » SPRVAZRIFHE128K » FEL00K » VBR VREEH
B145K » FKIEESALISR » BISEEDFIE2ZVR (126~154K) &KX » HIFEZVA (128~134K) &
1] o SRR RL.1~9.9% 2/ o
() REER
LR« HAVEM b » U{EERAE VA 2N ERIPBE ERIKIE - MAEETE » TR
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Table 2. Frequency and percentage in morphological characters of peanut germplasm.

1989

Spanish type

Valencia type

Virginia Bunch Virginia Runner

Characters Item type type
Frequency ¢ Frequency 9, Frequency ¢, Frequency 9%
Stem and Leaf

Stem hairiness Scarce 548  99.6 213 968 297 943 234 815
Abundant 2 0.4 7 3.2 18 5.7 33 125

Leaflet shape Cuneate 9 1.7 2 Q.9 6 1.9 2 0.8
Elliptic 541 98.3 217 98.7 306 971 264 9838

Lanceolate 0 0 1 0.4 3 1.0 1 Q4

Hairiness of  Sparse and short 548  99.6 210 954 299 949 245 917
young leaflet Sparse and long 0 0 1 0.5 1 0.3 1 0.4
Profuse and short 2 0.4 9 4.1 15 48 21 7.9

Hairiness of  Sparse and short 548  99.6 210 954 299 949 245 917
mature leaflet Sparse and long 0 0 1 Q5 1 0.3 1 04
Profuse and short 2 0.4 9 4.1 15 48 21 79

Stem Absent 5 09 0 0 10 3.2 0 0
pigmentation Present 545 99.1 220 100 305 96.8 267 100

Inflorescence
Peg Absent 5 0.9 0 0 10 3.2 0 0
pigmentation Present 545 991 220 100 305 96.8 267 100
Standard petal Orange yellow 550 100 207 94.1 306 971 267 100
colour Orange red 0 0 13 5.9 9 2.9 0 0
Standard petal Dark red 0 0 13 5.9 9 2.9 0 0
markings Red 550 100 207 94.1 306 971 267 100
Pod

No. of 2—1 517 94.0 39 177 253 80.2 200 749
seed/pod 2—1—-3 17 3.1 16 73 15 4.8 13 438
2—3—1 7 1.3 109 495 17 5.4 43 16.1

2—3—4—1 1 Q.2 21 123 0 0 1 Q4

2—4—3—1 0 0 1 0.5 0 0 0 0

3—2—4—1 1 0.2 13 5.9 5 1.6 1 04

3—4—2—1 1 0.2 6 2.1 4 1.3 0 0

4—3—2—1 0 0 0 0 2 0.6 0 0

Others 6 1.0 9 4.1 19 6.1 9 34

Pod beak Absent 293  53.3 89 405 47 149 49 186
Slight 215 391 111 505 194 615 206 769

Morderate 38 6.9 14 6.3 65 207 12 4.5

Prominent 4 Q7 2 Q9 8 2.6 0 0

Very prominent 0 0 4 1.8 1 0.3 0 0

Pod None 7 1.3 37 169 19 6.1 2 0.7
constriction Slight 232 421 147 66.7 131 417 9% 364
Morderate 268  48.71 21 123 141 446 163  60.6

Deep 42 11 5 2.3 23 13 6 2.3

Very deep 1 Q.2 4 1.8 1 0.3 0 0

Pod Smooth 4 0.7 7 3.2 11 3.5 0 0
reticulation Slight 97 1178 174  179.1 91 289 17 6.4
Morderate 436 791 22 100 162 513 238 89.0

Prominent 10 1.8 yi 3.2 37 118 12 4.6

Very prominent 3 Q0.6 10 4.5 14 4.5 0 0

Seed

Seed colour One colour 550 100 220 100 307 974 267 100
Variegated 0 0 0 0 8 26 0 0

Primary seed Rose 517 94.0 44 201 45 143 9 3.4
colour Flesh 0 0 0 0 2371  15.2 240 897
Red 21 5.0 136 616 22 7.0 3 1.2

Purple 4 Q.7 40 183 8 2.6 0 0

White 2 0.3 0 0 1 Q3 0 0

Black 0 0 0 0 2 0.6 15 5.7
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Evaluation and Utilization of Peanut Germplasm’

K. H. Yang, W. L. Tsaur and H. S. Lu?

Summary

A total of 1352 peanut varieties including 550 Spanish, 220 Valencia, 315 Virginia
Bunch, and 267 Virginia Runner types, introduced from overseas institutions or collected
locally, are evaluated at the Taiwan Agriculturai Reseafch Institute in fall crop of 1987
and spring crop of 1988. Based on the Groundut Descriptors released by IBPGR/ICRI-
SAT, every peanut variety was described by 35 characteristics. This information has
been grouped into two parts: agronomic (21 items) and morphologic (14 items) chara—
cteristics. Results from this evaluation indicate that there is considerable .diversity in
characters investigated. In order to assist breeders in making more effective use of the
available germplasm, more detail evaluation and documentation for accessions with
‘such specific characters as disease, insect, chemical content and adaptability are needed.

1. Contribution No. 1460 from Taiwan Agricultural Research Institute.
2. Respectively, research assistant, assistant agronomist and agronomist, Department of Agronomy,

TARI, Wufeng, Taichung Hsien , Taiwan 41301, ROC.
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RS RERAAMATR

FXE BHeE R

WE ARAFIMSMEARI (Virginia Bunch type) S/ vi% (Spanish type)
BILEHLAET P BRBRHNERASIE ) RERGEREREETHEMAR &
BSER BUTR P 2 R« R R R RN BN R T AR AR
$IL > B ~ BEETEEFTRRZTREB N c ABRERET Ml F BEZRBEREE K
BOERE « MINERE - KRR - REE RFFRE SR > FELMART - U-5 X Tai-
nung 5t Tainan Sel. 9 X Nakate Yutaka F#EZHAKEMBRIGCEE » By
bz BRI BRI R o RAEZE N RRAE 23R BIFRIMR 2 8 B2 58 A 100,22~

©0.97T2f o BEAEEREFMEXERSMEER o R BIFR IR £ R AN %
FUAIRA > RSB EEIEAM o AR REN | 08 - fa « WEETEAEMH/E US
X Tainung 5 % Tainan Sel. 9. X Nakate Yutaka #5043 BBKE T » (EEH
BOHREFM

| BTEAERBTESHER22~30% R 17544~56% » AR  MARMT » FREE o AZE, %
TEERME—TLMBERHN > MEBFEEEARDERAMREEEAEN L2 REBEHEBREY o 3
A MNTABRT B » I ERRVETEA ORI TAMET) » TR B HIE - R 5 EH A EEm
EZ%E%ﬁﬁﬁﬁﬁ%’ﬁ%%ﬁié@ﬂ@ﬁ%ﬁﬂﬂ@%ﬁ%%‘ﬁﬁ&&i%ﬁ¢ﬁ%%ﬁ’
FERBNTERFRT -

WERBWESE » RIFETEET45E Virginia » Valencia & Spanish =& ° Virginia &gtk
BEENE - TESERHE s WERESEFIRESERE 28 » (BHIATERIKE © Spanish B ARG TEHA
B EEEEE N A RERE o RHEERS  ERAELE - SEEY - BIEFREH - 7E8S
ZEEMLE o HEAFIR Virginia #88 Spanish FMISH A2 5L » LSS & BERSNE
B G2 o ETEA L FREITRE RSB S B2 R > AR RNERENYE > 8
BEgHET BEE S IFRNESZEBRERE X » 8RR - BREUNH/N® - Coffelt and Hammons
MERN  EEERNENE - XER - REE - RERTLEZEREERY S » AERREN - &
%ﬁ%ﬁ\E%ﬁﬁﬁ&%%ﬁZﬁ%ﬁ@%Eﬁﬁ°%ﬁﬁ%§%2&%&%%2%ﬁ@%%ﬁ%
0.16~0.79%0.28~0.82:2 [ 152524 o $k O FEPLTER BT ANTRIE B 2 B FOEHEREL » MELRR
Hee R B EE 2 NS EZ TR o Mohammed et al. U9 #E— Virginia f1— Spanish type

LEEERERRET PIREES 1461 B o
2 AFTREAENER - BWELEIVIZER - ZEE ZPR FHE-
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W HE (FRFy) AR EEE » EREAN0.42~0.822] » ZERRFB0.79~0.9221] » (AL
BRI E o REX/NEIFR AN ZBHRAS BT HRE Y » MoEHBEEZIEMHER 71520 o

RHEREA TAK ~ B - BEETCATENE] 28947 » FIFEXKE Virginia Bunch
type BA /)N Spanish type #THAEZ F, BEREMUEZRASH L » ETHERHRR
B SR EIPRER 2B E R ~ R/ RIAER » DRRETEARERIFRERZEETR
s i B R B BB - B - BEETEABTEZ RYIER -

MEEA®

— BB

RABRFHZMEF, ETEAKE » 572 B U-5 X Tainung 5 % Tainan sel. 9 X Nakate
Yutata —E#ATE S © B4 U-5 K Nakate Yutaka #55 H A5|# > Virginia Bunch type » /B
P ApIfE » U-5 B3k » Nakate Yutaka A # B B {RERME © Tainung 5 (Z#:5%) & Tainan
sel. 9 (ZFEIWH) HIEBERTREFESARBERZ/IMNEETEL » “&FB Spanish type o
—HBAHE:

WA F, BE > mEmEBERA » AHBAREZRAME  RREBTTFERE » 5 lERRART ZhAR
BEKRSEREETAR - MEMEBHEYRAERTE2ELR  WEH » RETR 3m» =17
& s {THREE 45x15cm o R EHAMEEERR —RETCEREE - KAWER » RERED
AR B EE 2 FERRIFRIMERR » 315 - RS (No. of mature pod) ~ BEKEE (Wt
of mature pod) -~ RHIFRIE (No. of mature seed) ~ RKHIFEHE (Wt. of mature seed)
« TRBEIFRIB (No. of ill-filled seed) - TEIFEIFHIE (Wt. of ill-filled seed) ~ fgiFAL
# (No. of well-filled seed) -~ EAFEITHIE (Wt. of well-filled seed) ~ 3€EFE (Pod length)
s KB2E (Pod width) ~iFkRiE (Seed length) RIFRIE (Seed width) %415 o
= #Etai

FiEUEREEEZRERR » BEKAERELTHEGZREETRZ O » E—-REZ
H— F, BEREREBRARBERBE-BT 5N - Bt » B8 A5 R LG22 NERSEGREZ
#AHEE (Estimates of parental within-plot or plant to plant variability) EISBIg
% (Environmental variance) ° H—LHE&T » F, /NERKS (F, within-plot variance)
BWEERZBESRAFNESETHAZ F, ZEAET (Genotypic variance) o F, W:iREZEHE
Jt#% 5 (Genotypic covariance between pairs of traits) {JE/NE R BRI FHEBRIELE S

(Environmental covariance) f&fiEZFRFHEME o Ll EHEZBENMRS  (VRBEEF,HRA
FEEABAMAEHRZRERY ; 2ERMBERIEM 2 HWRELE -
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EAIAKE > LR 02 i RAEIR 1 RAEAR § 2R 0% 5”, BB 1 AR
J 2R RTE F, NERET COVira % COVor i BIASHERR i R § Mz R R ER
87 o NHRIRAERUAERRBAR ME LR EREDRBEERRO

MfE F, BEREEEFRANRERE 2+ ZERAEER 2 FHEREERZ: > FI0E 1 o HE
BARZHBREHERER » Hr Nakate Yutaka F15EHERAKES 8 # » BEMASHERA
25 (SE=0.4) ; W F, BEHSHIERKEEHAME » KEMLE » BU-5 x Tainung 52
AR BB E L R Tainan sel. 9 X Nakate Yutaka o WESERE » AMEBAS RGNS #HE
s U-5 X Tainung 5 FEZE# Tainan sel. 9 X Nakate Yutaka s> H#U-5 X Tainung 5F#H
fERANKEREZ B A (Tainung 5) » T Tainan sel. 9 x Nakate Yutaka BRI RTEAZ
HRE o BOBFRIBR RBUTRE » ENEEAZ @SS PSR RE SR SR EAL »
BEPDEME » BHNRIBAZHEME o ERERITFRERRRINTFHERE » Z5EREAY
FEERAMERAZ% > U-5 x Tainung 5 k57 Tainansel. 9 X Nakate Yutaka o
U-5 X Tainung 5 ZREFITFE BRI RE N BlAZ—7 » Tainan sel. 9 X Nakate Yutaka 2
EANRZBAZHE o =@ F, KEZREMFRESHNRBAZE o 5 ERARS BN
» ZAWBEF AFLL Tainan sel. 9 ABEZEIMTREEEHITNE = F, KESHAR=H
AZH o BEREEE » ZHREZBIITFREML > Tainan sel. 9 X Nakate YutakaB#i% 2 faili
FrRg ° U-5 R Nakate Yutaka BAKAKE » WEAHBERAEBAZKERTHERE -
ZF REZEER S KEERITREL M » Tainan sel. 9 X Nakate Yutaka Z¥FhRERIE
FRMNU-5 X Tainung 5 o ZHREZREREFHELEBRANKKZEE » IFREEMNBEE

Table 1. Means and standard errors of pod and seed traits for parental lines and two F, populations.

T Line or cross ) Tainan Nakate U-5 x ’gg{f}%nx
. U-5 Tainung 5 ) Nakate
Tra\ Sel. 9 Yutaka |Tainung5 Yutaka
No. of mature pod 13.5+01] 15.024=03; 125403 8.02=04 14.3==06| 12.0=20.6
Wt. of mature pod (g) : 8703 11.2+03| 11.0==01| 8.24=05 1L4=Q5 922405
No. of mature seed 175403 27.0=Q5| 23.8-4Q3] 145+Q7 197408 19.0=1.1
Wt. of mature seed (g) 5.6-+=0.20 73403 8.12=01| 5.3==03| 69403 6.24=04
No. of ill-filled seed 17.503| 120202 8.0%=01j 145201 11.6==06] 9.22=0.8
Wt. of ill-filled seed (g) 5.62=02 282Ql1] 09201 5.3%Ql1f 35%=02 26203
No. of well-filled seed 0 15.005 18803 0 | 8.14=0.6| 9806
Wt. of well-filled seed (g) 0 45+03] 7201 0 34+£Q02 3.6+=03
:Pod length (mm) 31.0%=0.1] 24.1=4=01] 2392401 27.7+0.1| 287215 27.3=15
Pod width (mm) 16.1=Q1] 1232011 11.3%=01| 139£Q1| 124207 13.72=0.7
Seed length (mm) 25.5401| 15.72=01] 185.0+=0.1| 24.2==01| 17511 23.5%=1.3
Seed width (mm) - ‘ 10001 78==Ql] 77=4Q1f 9601 8806 8.7+=Q8




194 RESETE 5 38 B % 2 1989

FREIE > MAERRLERIFRRETE » U-5 X Tainung 5 & RAEEMEFA » Tainansel.
9 % Nakate Yutaka BRI & SHEH A o A

8 F, BREZ+HER Z B ERMGETIINE 2 o BEBRGEHENR0.22~0.9720 » HAxE
RRRFNRESBEEERER (0.91~0.97) - KA—REZ FRELHS LSS » REGERE
C ERETRIE » REFRE » REFIFRERARFRNESABESERES U-5 X Tainung 5 &H
Tainan sel. 9 x Nakate Yutaka » H&R-BEMER 2 B EEGEZEKERFOREL - Z5tA—R
MAZTFARELE » M4 Tainan sel. 9 X Nakate Yutaka BEZBHKRE (Fik : HH =
0.35:0.22) REEITHE (Fik: %5 =0.36:0.62) ARMZEREK -

Table 2. Heritability estimates based on variances for pod and seed traits for two crosses at two locations.

\\\ Cross U-5X Tainung 5 Tainan Sef.’ 9% Nakate Yutaka'
, ~_ :
" Trait \\\\\ Wu-feng Lung-bei Wu-fen Lung-bei

~—~ .
No. of mature pod Q.63 0.69 ‘ 1069 0.67
Wt. of mature pod (g) 0.87 Q86 Q.35: Q22
No. of mature seed 082 0.82 0.60 0.57

“Wt. of mature seed (g) ~ 084 - 082 0.36 062

“No. of ill-filled seed : 094 03 | as BY: ¢
Wit. of ill-filled seed (g) Q.97 0.97 0.77 0.66
‘No. of well-filled seed 043 0.46 0.48 056
Wt. of well-filled seed (g) 0.75 071 0.45 0.45
Pod length (mm) 092 091 094 Q91
Pod width (mm) 0.95 0.96 ’ 0.94 0.94
Seed length (mm) 0.97 0.94 Q95 0.94
Seed width (mm) .96 l 0.97 0.93 0.95

T IR R 2 SR B AR SR A T AR » BRU-5 X Tainung 5 76 R {ERIE 2 5 ik BUR
EMITRLE  BRIITHIE » RORMWIFR B EANITRE « MNP ES 2 AR ARk e EE K
S HERIBEZAER (F3%4) o EBMEM (r) BARIERMEN (r,) ° Tainan sel. 9 X
Nakate YutakaZEBWestE (% 3) EEZAAMGS © FEHITRIRMFITRE (r=—0.32
rg=—0.26) ~ @HITRE (r,=—0.30 > ry=—0.24) « R RMAMITRERBMITRE (r,=-—0.35
»1re=—0.31) ~ EIIFRIE (rp =—0.33~r,=—0.28) ; HEAMKMWLSBEZERN (r,=0.37~
0.98r;=0.42~0.99) - ZHERE (4) HREZHEREEBIERE XIEE » BZAHENG
B, A —0.32~—0.28 1 12 —0.35~—0.302/ ; BEZIFMHEMGE r» /7 0.49~0.98 » r,
12 0.52~0.992[# - U-5 X Tainung 5 ¥k HFRB 7 M58 Tainan Sel. 9 x Nakata
Yukata % » HEFERE (£3) 2 rp 47 0.58~0.97>r, A 120.61~0.98 2] & MEAHE
RE (4) 1, AR0.60~0.97 5 ry H120.65~0.982 o '
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RIFK» ZHEL » RESRIGAERBEZTRBEA » BESBRFEEAR—BRTNE
WS o JTEI » WETIBYE » KR AAETEEEHP2ER » BEEAEHIFREET » ARA%E
TEEEHE BB - RN ERIN R EEEME - AR 2 EEEA » BIFR @R - Bk
YiEZSpanish type A& (VA BEKE - A2 Virginia Bunch type [fiff (KoK
) A WMHFERGEEREFREIR ~ B - BETLR  AWEDERHANA (F) FEE
B2 ERYFIREME -

RARBFHARME F, BEZ2+HERZFHE (R1) B2, —f F, REELSHEER
o HPBESNMRBAZH » EREKR O R Wynne et al. ¥ 28GRI - ZHEEZ
KRB R ERRTHESRARKERAZ T - BAKEE - REMITFRE - BRARIFRR
SR ZoREZHBAIEET - - WERSEHEA R EERATF R ETHA T AMZ
ERRERHMBTFES ~ BEEERSEHRW - Godoy and Norden © ZE={HEEAR A A 2 AEH »
B EBARZ RN EERAR » HEBLEERZ S HRBEN » REMBEEERRE
N2 HA—T77 o Chiou and Wynne ® REFPZABRIER o —MRTERSN » BARZHMBERER
ZRE > M ERIAGELRERIZ2E 19 « XRBF » ZELEEFIERF » ZEEERSHEB
4B BEEEE (transgressive segregants) » Chiou and Wynne © % Wynne %9 Z& i {Fr9 5
RHHEELER  SEBHO BRI HE  ERETAR - BEETELETEZR K -
BAPBEME » ZEREEH  BESEEE » U-5 X Tainung SEELITHER Tainan sel. 9 X
Nakate Yutaka ; ZEfRMTRBRIFRRE HE » BIEBHER ; KRR EZHEETRS o

EEEENR0.22~0.9720H (EF2) » AR T RABZTRMMBE L o iR
WTREZAAHRABRZFE (N - BER - R - FRRRIFRESABEMER) » Fik
ARREARRAEZHE - BEWRRE ZFEFIITREE R HLHERER 2 8 E R ESE 0.20~
0.82:2[H] &T81010,15,13,17,18,21,23,24) 5 A oe kIR 3k REILARRY » o RIBEEHEE © SEFHS s
{ESER AR R FL ~ ABRITHREE - RBRBRERGEEHESE2TRAER o —RM S » ZFHAFIR
BERETEEERREER s ERAMERKAR  NEABEKHER ZRPEHATEEGEER 2
Efl s TEBCRERE R o ZFEFIH L » DUBEE (regression estimates) B#EREIRAIE Rk
BARBRE X ERUZRERZTH » MERERTEGEEEEZSER - UARBRERT S » Bt
f F, BREMIE » ERAERE ~ BREFRE - REUFRER BHFREHE » U-5 X Tainung
S{IE# Tainan sel. 9 X Nakate Yutaka B HEMBEZERHE ; BtiERE » U-5 X Tainung
5 EARE LR R » T Tainan sel. 9 x Nakate Yutaka ZERBEEERRIITEES
H o REFFEAEREEZHAFTEATRZRE - ZFFRAERE TR RZRERE LAY » £+
BH s ERUDEEL » FRAUSHFEELBEFEAEEEHY 1,280m® c &% Tainan Sel. 9 X
Nakate Yutaka ¥fLfERIE 22 R&EE » M U-5 x Tainung 5 BIE » BHEEE—SE -

PR Z R ERRE22E - Ml F, BEERRERERZ+ 8 2 AR R sS4
I (ER3R4) - EEAMEMIBS » ro AF —0.35~—0.28 5 r, HH1—~0.35~—0.24 ; FE AR
> Ty NM20.49~0.98 5 ry 4720.52~0.99 2 o KE B2 RS EFINKRL ~ 8  WEETEE
ZEMETMF o BIEEIER - FFREEERMZ AR REES » BEAR/DE » APZeE REEEK ©

> Balaiah ez al. ® ~ Chiou et al.® ~ Coffelt and Hammons > ~ Godoy and Norden ©®
> Jogloy et al. " » Kushawaha and Tawar "® ~ Layrisse et al. "® ~ Nigam et al. 19 -
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Patil ®® % Syakudo and Kawabata ®V Z#EER(s - BEHEBGRKINE » AEEFTEHEL » 3
P BRI BER B » BORBERE ~ BRI BT R BRI FIRER RPN ER ZRE o T
BRI SR o FIFREERIERE (index) FTITZMIESERY s BTN RETERERRIFRERFEE
BYRBRLK G5 o

— WM E » BREWE F, REETEETRBSAE - XREMZ RS RIERIMEREHRS
2T MRS BIETE - /1 » Coffelt and Hammons © % Gibori ez al. ® ZEfLFA9HSE
fEamIS R « ETEEE RN B ER BT 2 EE S % - Mohammed e al. "® h&HRH :
EER RIS EEE RN E R R AOE TR BN » BEEEREL/ AR R I AHETT R
YA %% o Wynne * REESEFERRE RV (EERF) ETRIARZRE -
Iroume and Knauft "% lB1MERAZH G2 S, B AGEHRTTE » BRETAGHZER (hi=
0.67~0.79) BrERFES (h*=0.16~0.26) HEESE » MEXELRH ALK (Within family
selection, h,2=0.03~0.05) 3KELE - ,

AHAETIEL G TRRL - 60w - SEETEATENE] 2807 » A2 BHERNZETE4EA
ZABBERREMGEZME F, BEETERBEERMERE AR REEE o 224 E o LIE#755
PERGZEZEEES s AREMIEEEEEEBREEER TR > HEEEFTELZDHHEE
o M#kF EHZE (Narrow sense heritability, h.?) REFERMEEETS » BILRGEHRESZ
KRANERERE L2 EE » BRILEREERS - AWRREAMETR » MEE—FSIERERE
BZEE o N8 o (ERLA P ERSHE 2 THE » ERBEE - HRRBULERER » BURFIA
K¥E Viginia Bunch type B/)Mi%l Spanish type 32 » DUETT KR ~ 6B ~ BEETEEFTE
s JERTIT o W RBHENZETCAREBBESEERN » N RICERT R ETRITRERE

Single seed descend, SSD) R zt%EfEDE (Pedigree breeding) 23R ik o
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Heritability and Correlation Based on the ¥, Population
from Two Crosses between Large-seeded Virginia Bunch
Type and Small-seeded Spanish Type Peanuts'

W. L. Tsaur, K. H. Yang and H. S. Lu®

Summary

Two crosses between large-seeded Virginia Bunch type and small-seeded Spanish
type peanuts were evaluated to determins the potential for selecting prominent cultivars.
Heritabilities, phenotypic and genotypic correlations were determined for pod and seed
traits at two locations. Two crosses had similar number of mature seed, weight of
mature seed, weight of well-filled seed, pod length, pod width and seed width. Cross of
U-5 X Tainung 5 had higher number and weight of mature pod, and less number
of well-filled seed and seed length than Tainan Sel. 9 X Nakate Yataka. Heritability
estimates for pod and seed traits were moderate to high over crosses and locations.

Most of pod and seed traits were significantly and positively correlated for both
two crosses indicating that it is possible to select high-yielding lines with large and
well-filled seed from these two populations.

1. Contribution No. 1461 from Taiwan Agricultural Research Institute.
2. Respectively, assistant agronomist, research assistant and agronomist, Department of Agronomy,
TARI, Wufeng, Taichung Hsien, Taiwan 41301, ROC.
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RIEBFEHS R ETHRIBE
ki HKRE gk’

HE RBUSRZEDERDI > 1985EIKIFIR19864 FIF LI AHA0H ~ 2085510558k
ZHEEHIE - 198TEEIFLIS A4 ~ 338 ~ 25 H20B b2 BB A - MBERBRT R
HIE > BHERKERIINEE - 1935 /S6ERBERER Uk ER MRMEmRE S - |
AETHERKEZEREBINMES > KIFERENEF  AHEEKBROEKEEZER
ERER 97 t/ha» KIER 145 t/ha 5 & ~ FKIFRTRUE 2208 Phpd LA & 73 DU 0,08
11.0 t/ha - FHEEENERBECEFREES » TREZPEEX o 18TEEFRHER
FREERNES - (EUEAERICE B AERREE » BIgEIRE N R1985,/86F 215
R 5 Eime R B A AR R BUR IMATE . TREMEERA « HRIFERECER
ERABRE RN EE VI » (B KER AR EPEEME 0 - BRIFTFRERES
» FRREZERE 14-17 t/ha 2R FRAEREERSE ; HRICEARUERERERY
PERCTRE AR MRS - FAME  EPERARNEATREREEERN
s AR MEEMAER » BT HEEEREAE TREM T

ERBERNEERREYZ— » OFERHEERREEN » BAERERERBETAREEE
4,616 kg/ha » fBBE K ERZFHARE 4,001 kg/ha (EHEE > 1988) » AFHENERIET] o

ERNERBRNEREEMEEE > FHNBEFSTRE (Heinrich et al., 1983) ;
Eastin (1983) FEEFMAEERER ZMFARRSEY » Beil and Atkins (1967) #AEHFGHRLE »

RETREHERNPELTER o Blum (1967) #—FREERET AR T TERZME
ﬁﬁ—%“ﬁfﬁﬁ F BRESEBER SR B RERE 2 TEARM - ANEESECRAREDT S
s B EEEECEEENBERPE » MURHESOEEEE » RBREMEMTENE » RS
FEENEEZERZEZ— -

B/ B mr R A A AR IR S B S o (AR & (M RS 7 B U B R R 2 9 H7 (East-
in, 1983; Heinrich et al., 1983; Myers and Foale, 1981) » @/ ¥ EEEE 2 EEBREET
WL - ARTEMEEWAZSRMEARAR » RENRETEHESHEROPEN » EHHEHERRE
BSE ~ KA FREERR RN AR B2 AR A R EBETRES T » UHERERS-EEHE
—HHYBRAE o RLEREERTHBR » HAMEEACEER -

HHEERE
AR B R LIRBA K » 19855 K 1RRI9B6 R ERBIRA . HERBS B » 1
TEREERS 25x10cm (#8F5 D1 ¥ » SHAEA0EK) ~ 50x10cm (D2 HAEH208HK) 1 50 %

LEBE RGBT BIRmiE 146208 o ABRRT B R E A GBhai e (158#E—T7.1—8—79—1
RITEE—1.1—@—03—18) » HHHT -
2.7BIRAFRERDENES « FENERIIER o MY R F e
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20cm (D3 HAEHIOEK) ; XAMMEYHE DI KEMES D2 #E (D1-D2 E#) % D3 i

(D1-D3) kK% D2 HEZM#HE D3 ®E (D2-D3) S=BEEELEE » L ERE ; NER
30 (6x5) m* EHEWK » RATEERELLG - BENEABENET » HEEBRRE % -
IR B EEAERERS 600kg - BEEESS 500kg B &AL 100kg » HARELELIEEKER
S s B~ SFIELAERIE T R—KIGH o BRAEF MK R BRI 2R A R E » WRRS
BERfTHRHEL -

1987 FERUEFAKRESTF » BEREABESRNET » HEERESEE %k » BWERTE
R > FHREE-AFTLEY - ABRRARERE 22K DRIEAESEE » FERESEIRE
yNEERES 48m’ o FEZRIE (FiER%) WA ESFAEO005E 900kg » H—HIEEERERELZ
BFEESBEAERA 60082 1,200kg FEREME ; BRIRY B R4 2 AE R & 5515500
g 100kg 5 ARkH2 I 771681985 /864 SABRAR] o HIZR TR 2 RIS 10cm » fTEESHIS
25+30~40% 50cm » PUREIE > NCE K55 £5400,000 ~ 333,333 ~ 250,00082200, 0004 ©

RERRAIRETE SR -~ FUOEE  #R - BENE - THE - BRENESEEER
MEEAETHER - MERREESRE S 55 » Ll Duncan’s New Multiple Range Test
LR ZEEE -

BREFR

1985, /86 B TR FEFEHSRERMER 2 HEIINE 1 5 KIFZ2BROBEERE (
D1-D2-D3) Ti#E s B8 Fischer and Wilson (1975) Z&EER » Z@EkXE22.0 ~ 24,05
26.8cm ; NHEHIEHSEEERE=HEE (D1-D2+ D1-D3 §i D2-D3) & » B EMEK

~_ Table 1. Yield characteristics of sorghum Taichung No. 5 as affected by various

planting-density treatments.

1,000- Kernel

: - Panicle Node Branch Noneffective Kernel . Kernel
Treatment* Length No. per No. per Branch No. per \I%]e;ine}zllt ng;gglitcger Yield
(cm) Panicle Panicle Number Panicle (gg) () (t/ha)

Fall Crop, 1985

D1 ¢ 22.0c#* 14.4ab 56.1bc 23ab  1,193b 3Q.5b 33.3d 14.5a
D2 24.0b 14.6ab 59.6a 16c 1,759a 32.2b 55.2b 11.0b
D3 26.8a 15.0a 62.2a 0.5e 1,939 34.6ab 67.2a 6.7d
DI1-D2 21.5¢ 14.1bc 54.7c 2.6a 1,135b 36.7n 41.6¢cd 8.3c
DI1-D3 23.2b 13.4c 58.2abc 2.1b 1,290b 36.8a 47.5bc 4.8e
D2-D3 25.1b 14.9a. 59.6ab Q9d 1,943  34.3ab 66.7a 6.7d

Spring Crop 1986

Dl 20.0b 13.5a 51.0a 3.7a 8llc 29.8b 244d 9.7a

D2 21.8a 13.0a 54.2a 2.0b.  1195b 28.9b 34.5b 6.9b
D3 22.6a 13.7a 52.4a 0.7¢ 1,435a 29.8b 42.7a 4.3d
D1-D2 19.3b 13.7a 49.2a 4.0a 892c 32.2a 28.6cd 5.7c
D1-D3 2Q4b 13.0a 51.2a . 4.1a 916¢ 33.1a 31.8bc 3.0e
D2-D3 22.2a 12.9a 52.7a Llc 1,315ab 3Q1b 39.5a 4.0de

*#D1 : Plant spacing 25x 10cm, or 400,000 plants/ha; D2: spacing 50X 10cm, or 200,000 plants/ha;
D3: spacing. 50X 20cm, or 100,000 plants/ha; D1-D2: plants of D1 thinned to D2 density at

. heading; D1-D3: plants of DI thinned to D3 density at heading; D2-D3: plants of D2 thinned

*"to D3 density at heading.

**Means with the same letter within each column of a crop season are not significantly ‘different
at 5% probability level by ‘Duncan’s New Multiple Range Test.
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Hig s (AMERGEE D3 RERE » BARRBENZEEPEER » MERETREZIERN
ERE » TRRERZRER (E%51987) - FFEEEREEEEKERLL » ERRERIKIFR
®(GE1D - "o ‘ i

BRI BB ARERFEMEMMEEE  (Blum, 1967) > REBR&REHERE
EEERTK (F1) » RRBERHESUEEZHIE 5 KR Lee et al. (1974) 2% » BREEENE
PSR B ERFRE - RS EEOTE » KEERBKEFBERSE (D3-D2-D1) MoK
B (62.2—59.6—56.1) ZHIRHIE 5 FIFRITHA » REMEEXR  WREAAAFNHIERRER
StEZPE- '

B EBOREEEEE (D3-D2-D1) Mg in » MEMFMRI—3 5 DEFER» SEER
KER 0.7~2.0 B 3.7 (R 1) - BEREMSREED » RAMBEREREER » BASBHERSH
FLAREZ 20 » WA B— BRI S » RBERETRME » REEERLE » B REREK
KRERATHEEE  ERITHHRAEES » B D2-D3 4t » JRGREEE IR BBl » BR
SRR » M2 ERMREREY

EERERERERNEARTINE L ; BREEETER) (D1-D2-D3) 1A RSN » FL
ez B —% ; KSR EMABURFR 1,193 » 1,759 81 1,939 ki » MHRHBERKEZRKESZ
D1-D2jg# 5t » AR MBRMREEREZRER S o 1R 1 PR RBE G I » B
Ui YIS b s ot (Gl Z

19854 fk#F D1~ D2 £ D3 > FHE 575 30.5 32,26 34.6 g » B RFEHRE % E R/
TR hnay#E - (H A ASERRE K 5 EREBRNEREEE 2R+ » D1-D2 8 D1-D3 5-517336.7
B 36.8 g WENEKEE (DD ZTHE (£ 1) » BURAREHRESORINEZ 5 B P 3R &
BRBGMERCEE YA E BERATIH) » FRRETHE - #ESETRNERRE=AK
EHEEEBRE » M1728.9F 29.8 g 2 5 MBI REIKEHER o

ERMENE (IEKRER) A » HUEEEKFE #KF D1 D2 1 D3 jE#551536.3 -
55.2 B 67.2 g » HIFRH 24.4534.5 B 42.7 g » YFRIEERZ RGEEEKE (K1) o BWHK
NNEBFEEEREGTRERNTRE » % » K2 DI-D3 EHEERKRE D1 mESE » AR RE
D3 3 » REFKRNRATF (E45 5 1987) -

1985 /86BN EHER (t/ha) RUWFRMZEI -3 MEEHERKEEERS  WikE
D1-D2 # D3 REZFHESKFRHI4.5-11.08 6.7 t/ha (1) » FERD B HEEEEE
B2 HpiE D EEERME » 1 Pickett and Frederick & (1959) Ff#i45 2 16.5 t/ha
mEic#k (cf. Eastin, 1983) BRREN » HEmRHATREBER » R EEEHE A RIFEE
s [EEREER A &1F D1-D2 £ D3 jBErERS 9.7+ 6.9 5 4.3 t/ha » BEBEREKIE» .
(EMERGBHEZEEEESE (1) - ZERHREEZE &R R IR 5 SR B A H R
B3kF > RN DI-D2 & D2-D3 KZ» DI-D3 Hif » KIFZREKFFRS.3~ 6. 78
4.8 t/ha » F(EF 5.7~ 4.0 3.0 t/ha (¥ 1) ; 5t DI-D2 5 D1-D3 Wi 5 » EBSERRIHKA-
FR#E (DD HEKEREE (D2 5 D3) BEZER » FREABERESER ; % (1987) UE,
%%ﬁﬂ’ﬁﬁm&%mﬁﬁﬁiﬁ:ﬁz~ﬁm%z~%ﬁﬁé&ﬁ@%ﬁ%&%ﬁﬁﬂ%gjﬁ‘
HNRBMYCTREHREBCER K » BARRBRERER » BrTRFDEEESLZRIELTHER o .

NRTEFETRAREHEERTIEREHESRERRETEROPERNE 2 ; ERENH » R
SR HEEE B TR - BRRTL1985,7864E %  Fischer and Wilson (1975) #9#ERMR » KIBHE
BB 50x10cm JESL » 9T HIE s SRATNE » MEAM R 22—2Tcm 2 o AR 4 % KR
M By BER AR DR > DASUIEA & 900 kg JREERH » BREBAAZ 50 10cm JREFEER ¢
Bomm (53.2) St Hf & M RERE £R (50.9-51.7 B2ER2) ; EREAESEELS
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BB R AR I > BIRE-E » BURIERAIE - ERNTHESHE » KREZHERAR 26.98—
30.33 g 2] » ERIGREBE KHE o HRAILITIE 40 % 50cm BEAE » 178 25 5 30cm
BRE  ZRERVIE  EGEGEET - @HRIET LU IR » MFEERAS 50cm » EiRKE
ZRRRIEES 1,915 K7 > ESAEGRFRER 1,395 i TEERAES 40cm B » HROEIES IS 1,602 £
1,345%1 5 (BAEFHEMEAFT » RUIDHERTEE » 17045 30cm B » HI#A R 1,186—1,191 (i »
TEERS 25cm RERIFS 934—1,078 (%2) o

Table 2. Influence of planting density on the yield performances of Taichung No. 5

sorghum grown in the spring crop season of 1987

Kernel Yield

Plant Panicle Branch Non- Kernel 1,000~
Spacing Length No. per effective No. per Kernel
(cm) (em) Panilce  Branch No. Panicle Wt. (g) g/panicle t/ha

600 kg ammonium sulphate/ha

25%10 22.2cd* 477d 24a 934f 29.43a 2744e 10.98bc
30x10 224cd 51.7b 1.5b 1,191de 26.98a 32.14de 10.71bc
40x 10 23.8bc 49.2c 0.8¢c 1,345¢cd 2891a 38.65¢ 9.66cd
50x10 24.3b 50.7bc 0.6¢ 1,395¢ 30.33a 42.44bc 8.49d

900 kg ammonium sulphate/ha

25x10 21.7d 51.3b 1.3b 1,078ef 29.73a 31.93de 12.77a
30x10 22.2cd 5Q9bc 1.2b 1,186de 278la 33.00d 11.00bc
40x10 28.1b 51.7b 0.7c 1,602b 28.24a 45.13b 11.28b
50%x10 26.9a 53.2a Q7c 1,915a 27.05a 51.78a 10.36bc

*Means with the same letter within each column are not significantly different at 195 probability

level by Duncan’s New Multiple Range Test.

FETHERRHAFIINE 2 - Si—MERMS » LLBHE (THH405 50cm) &i@iE (78R
258 30cm) JEHE ; MNTFAEH A ERLE » MREEEGTREIEIRSFINERERR » G2
WETEE > EHARSEERELRYERE - AHEEERBAUETHE (£2) » UERA
25cm fTREMEEE R (12.77 t/ha) » BV ARL & R P BB i » THRAR SR 1T BE40 52 50cm 78
ZERERE (8.49—9.66 t/ha) » HAMRE FRIE RN RHEM » BEHHEEEEREE - HiTl
1985,/ 864 FABRME R ELEE » B PRI 2 MERER N UIRR » (AR DB I RIS bR m g R
EERETFZE » BMEBEAEE » (hFREERNTHE

REERERRTEREE » W RIERES R AEHO005 1,200 kg MERE » FEZERME
REFARNE 3  ERRTHE » MEAHEAEREREEERZBE » TIESHEE 2 H Bl TEE o
ARBNEERETERSE » BRAE—-EELEY R EZERNEE 2,80000 F » BERE
M (1,845—2,145) 5 gbst > EF—1THERY » BERRBREMTIRREMRE (3) - HiRfrE
RHEIZTRERBAE » B 1229.20—33.90 g 2 » FUIBMME 2 (FH i T

ERFZERTRERRRNE 3 » KA S » HLLTER50840cm 2 Bilf R & RTHERS30
SA25cm ZWHEIRIE 5 EEERAY R R (FELRE B AV S NEIFRTL » 511985, /86 BAHER » &
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Table 3. Influence of planting density on the yield -performances of Taichung No. 5

sorghum grown as a ratoon crop in the summer/fall season of 1987

Plant Specing Panicle Length Kernel No. 1,000-Kernel Kernel Yield

(cm) (cm) per Panicle Wt. (g) g/plant t/ha

600 kg ammonium sulphate/ha

25x%10 24.Tc* 1,845b 30.08bc 58.51d 15.19ab
30x10 28.7c 2,002b 20.61bc 59.23d 14.16b
40x10 276ab 2,826a 29.20c 81.64bc 1541ab

50x 10 27.6ab 3,070a 3l.14abc - 95.86ab 15.85a

1,200 kg ammonium sulphate/ha

25x10 24.9¢ 1,785b 32.26abc 57.65d 15.48ab
30x10 26.1bc 2,145b 3Q.79abc 66.33cd 15.37ab
40x10 284a 2,818a 33.06ab 92.81ab 17.70a
50 %10 28.9a 3,177a 33.90a 107.87a 17.24a

*Means with the same letter within each column are not significantly different at 195 probability

level by Duncan’s New Multiple Range Test.

HfEMRENME » BETFRAEIESTSR  TESENTEERR - ERAEERHE » &F
AR H—BREMEEXRELE  HOoBTRERRSS » % 14.16—17.70 t/ha ZfH » 40x
10cm #2150 x10cm BRIEEZEEE 16.5 t/ha X & &8k (cf. Eastin, 1983) o jEHEMEX RE
ERRSEGEERNETEZRERRVE » BHEEKEE S K TEBMHERERKENIER »
AMAERFEAEEER » HIBSERFERABREREER » REERIESRE—BRBETEZ
EHRF » MEEREE » BBEETRRIEHER ; 14t BERIEREEEHEICLIREEES > 7
HREeR » FTAEER LB EEMER - EEESNERBSEMERNEIES » BREH Beil
and Atkins (1967) FifBREMEERBAETHESN » FAETETFERSEZSEBERENEHE
S

FEARBEEGE  MECERREEREEHTENRERETRZE » (B0 R LIHEREE
FERRICHEVEESRETARTNERERNER » EMRANEE » NEEETE » BERA
EEZWRE  NABRERHEGSEE2ER » RBERBHDEGENSG » TRESMEE » ELEHE
TREBHERR » UBEBRAESR - FRAETENMREPEEKEREE  EMERRERR
B KRB REERRAR > Bl AERERAEES BT » 8RR 7 ) R BT 2 B Bt
MEHRY > REBERBETS » FERFEERBBIERENIER » ABRERE - BRIZRFDNE
HEFHEERER » RERS S5 E -

51 F3CBR

1. FRRAE ~ AR - BRI » 1987 « HRHERTALMERBR LM E « hERRI6:15—280
2. EWEBOUM EAKEE « 1988 « EIBE AR (RELTLERD - ZEEEEK -
3. Beil, G, M. and R. E. Atkins. 1967. Estimates of general and specific heritability and its compon-
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Influence of Planting Density on the Yield
Charaeteristics of Sorghum'

C. S. Wang, S. F. Lin and D. J. Liu?

Summary

Sorghum hybrid Taichung No. 5 was grown in the fall crop of 1985 and spring crop
of 1986 at three planting densities, i. e., 400,000, 200,000 and 100,000 plants/ha. In the
spring crop of 1987, sorghum was cultivated at row-spacings of 25, 30, 40 and 50cm,
with between-plant spacing of 10cm. Two N rates, i. e., 600 and 900 kg ammonium sul-
phate per hectare were also included in the experiment. Ratoon crop was followed after
the harvest of the spring crop with a design including N fertilization rates of 600 and
1,200 kg ammonium sulphate per hectare. In the 1985/86 experiment, significant increase
of grain yield was associated with increasing planting densities. Among various yield
components, panicle number or grain number per unit area was considered the most
important in affecting grain yield, whereas 1,000-kernel-weight showed less influence.
Similar effect was found in the spring crop of 1987, but only when heavey N fertiliza-
tion was included in the cultural system. Grain yield per hectare but not per plant of
the ratoon crop did not respond significantly to planting density. The main cause ‘was
that higher number of plant per unit area was not able to compensate lower yield plant
in the dense-planting treatment, hence a higher yield per hectare was not observed.
Very high grain yield was recorded in the ratoon crop, which indicated that dense plant-
ing was probably suitable for ratoon culture of sorghum. On the other hand, N ferti-
lization treatments showed little effect on grain yield. The relationship between soil
fertility and ratoon crop yield remained to be clarified. Results derived from this exper-
iment suggested that hybrid Taichung No. 5 is very high in yielding potential and
ratoon ability. It is dwarf and resistant to lodging and hence is suitable to be cultured
under high population density.

1. Contribution No. 1462 from Taiwan Agricultural Research Institute. This study was support in
part by grants from Council of Agriculture, Executive Yuan, ROC.
2. Respectively, assistant agronomist, research assistant and‘ senior agronomist, Department of

Agronomy, TARI, Wufeng, Taichung, Taiwan 41301, ROC.
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IREIIS L8 & TSI R PR S

B F K

BE SERN (ov) BEREERE (b) REMAKTEEERN S BEENF kb5
Al BAMEREE N B (LR e TPRE A By 7REA W R — L5 - R » i
B o JLAERHERNA 5 REERM P EMERERIER « bk » APIZERIEE Nassar % Hihn
7E198T4EFT R I AT BURR BB R £ 2 IR A B HEF S HTEERO RS » BlA Yates F1 Cochran (
1938) 2 5 fHARZE ML 6 MHRRETHRERBEEBEN LOWRIME » 5552
EER R IR E R EUEE B BEEFRE T 47 » Mifev Bob 2 i RER E— st » DI
ATIENEEA R E RN TRERER %

HERER | RN ERED BRI RZ RG] BIEMGE > FIS Rk —(E bl kayisaE
WIREER AT HE R KSR - MANRENREEEZRENE DB - ov Bb AERE
P2 A5 3 HE B U TEARRR » (B FLERIE N B iR ve e B i 2 0 Al A R AR

BEEBMEREZ—  TERETRMNESR | ONMKEDEAR AT EFNEY  —ARE
AR AR AR ARBRET » BEATE ; CRBENAEN TS FIERERAE  BE
EEFBRETERVEGREE  MEESRETOTREILE - ERBEENORD » ARZREES
RE > HEEYE T EREERR o He o #ERE (coefficient of variation, cv) ¥ —EE%
T AEAEENBEERGE  THAMNREEREELEREGEENNBEEE S ov H/) 55
TR ERE IS » HIGRRRF—BOERRA® - BERAENKE TSNS » EUETKAE
BEBEERSEENNGESEEEE  RERBE BB ELBNB ENRIENEEE
B4 HARILIERUER 547 (linear regression analysis) & HWiEFHALERNFHE - BERE
8O- R i Yates f1 Cochran 19 (1938) M AKMENTHESR » BEBE T2 THERF
S » MRREATERNFEEREMNBERE » #2 Finlay f1 Wilkinson @ (1963) RIZE23R %
REELHFRT » BEERMKERBIREE® (environment index » NIEBEZTHKE
HE ARBOBTEEEZREGZ) FEF  ZEREFRETURARESTEERINESSS
EYBEERETRRBIM R EENERE  BEEEENS » ERAH b EET0 » FREERA
TEBIEM I » HRERBE-FORI MEEEGRE b L LAIGEARN GREERIEyE
MEBEE » B ERBBERFIMIEEEE » it ) ~MESULERM I RAFHE (m) MBS
BREGCEHERES (mEXNEFHE) BREE (b=1) MM » IFAREBE LBENER

P EFEERERERN S HEMSIFENGRE T ETERE » BRNEMHSE (para- -
metric method) o Frr » FIF EEE 5T LR AEREEAME » NEERBNEEREE RS

LR RRRERET PIZRMmES 1463 4t o
2APTREREINER o ZHEE PR TEE-



FENBREESITEZTE 209

i » MAMRBENR © () BEHBGERT > G) LR ZEFR AL HEEEE (homo-
geneous) " o FEEHEEETRTFAR » FTREBZBEENBMMEEETE AR ERTLBRIZ
ZHEMERES) o Bptsh » MBAERRBRBITHONS SR » BIRSUNER— 8 LA BLIRIE » tha 5 3Eg
fhEHE L RAYEER © o 3k s BT Nassar B Hiahn ® (1987) ERLIIENRALEHSHTH: (non-
parametric method) FKEFERFAERMAEEE o —BT S » N BHT S AE T EHER B
THREES 5 MR IR A R » B REARDR » BEEEHSME hEERAHAE
s HERBRBIERF (A0 SSMA R/ » EEFIFIEN BHET TS » HEETRNBESS
s MAMEEMBRER TR » S/ NERBERRANBLBAREZENEEETHE » BRI —B
REARE BT R AL A R LR BR K (HIEHAEERS 0.95, Conover @ 1980) o {HJ » ¥ IEN B
WHBL S R ESEST » RERER LREMAFERRELERBSE S ITERASAOEE © 1BF
EAFSEYRE » RRTETMOEE » BRNEFHE—DEERTE -

WEATFE 2 B &9 BISHE LRI » FUA Yates #1 Cochran % 2 5 (A% M AG7E 6 AERBUET
i REIR AR T » Bl 4 Nassar & Hihn f3E 2 85 5408 » SRR BEREMREE (5
EREBIEER) ROERHET O » WHEH AR R R - EREE ST EmFEEE— i
s DARIBARZ A9 T SEVESE 38 M ©

TEtHE

ENBHEDITE®

BEEARTE BB A R B I Z RIIR T » SR iR 83 (null hypothesis) £ Ho : BT
EREHEFHENRESE  ITHAEREAEEZBE THAHESHER it » EERE—BER
BARERI 2 ERERIE KD » B BIRIETIE (rank) » BIFTA £ R BETRRBIE SR IELTE
MEEZER EHBEET  ZHESBREEZRERAECETHENRS  XRAEREERAER
BIRBIE M 2 W RBETRAE » (B—RBEEA/D » RENEREEBESE > CRSE—-ESSTHE
s WRBETFTE » R-ERERBE » KT N ERENEE i TEEEREAS 2 HESE Ly
R BRFEREMBEEETERIIEHENTRAENIERTSIE » MAEEFERE i (=1
~K) ZEBE j (G=1-N) 2HREIE i BEERBYE (i—x..) LUETBE » At —
BEAZETRAERBZBIEME x*i(=xi—(&i—..)) K o RRIERL ri » WF IS R ER MR EIE

NEBEEAEME (nonparametric measures of stability) :

BEIERE S =2#§§ %ml Fiim i | JON (N—1) ] corvermreemriene e D
BIERS S @ =-=2N1 (£1i=TFi- )2 (N—=1),  coeveeermmenierieie e s ©))

Her 1 =_§‘r ris[No 8 S W R S @ 5% 5 0 B RAZERNAFRANRBEE - AR —ifEk

WA i E > 7E LR BT » HIERL ro REEE 13 K 2532 —%57 (discrete uniform
distribution) #9— {EZEREEA B M EHET BT LR BHTE O BT LR B FI A i

g m =-§KE 7, ® zél [S;™ —E (S; ™)J2/Var(S; ™), m=1, 2 «eerrrrrreemmrnerennivnneeninens 3

MEAEHEER K & X* (chi-square) SfE{THRETHER o X Si ™ w9l (FHHE) ES™)
&35 Var(S5: ™) ARG5S HREWT ¢
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E[Si D J=(K2—1)[(BK), rreeererresemmtemiiteiiniiittinnaiiin sttt ae s
ELSi @ J=(K2=1)] 12, covereeeeeememnamnan it e e tee e e eesaen e s eenaes

Var(S; @) :%_ [,lell\“rgl)(};[si T N

Her my=Ely—n)=E[y*)—44E(y3)+64E[y*]—3x44,

.............................................

m y:Sl (2)’ ......................................................................................................
ﬂ:E[y]: (K+1)]2’ ....................................................................................

E(y*]=(K+1)(2K+1)(BK243K—1) 30, «wereeerrrrrreemmirrereeriniiiiiiiiieniiienenieeees
ELYPT=K (KA1)2]4, «rrrererrreuenteaiiaiee ittt sttt st ceaee s tes et sesaeans
E[y2]=(K+1) (2K+1)/6, ...........................................................................

(12

B Var(S; @) THLUARXKE » AFIF Nassar % Hiuhn ® REIEE (simulation) FEMKSE

1 BfEfETZ -

Table 1.* Variance of S; ¥ for different combinations of K (number of genotypes) and

N (number of environments) generated from a discrete uniform distribution

(1, 2, -+ K). Values are based on 5000 replications.

N

K

4’5(6‘7!8‘9‘10 11]12 13 14‘15116[17’18]19]20
4 | a2 013 o010 007 aos Q05| Q04 004 003 003 003 002 Q02 002 002 002 002
5 | 031 02| 16 ol2 olo 009 0.07 aosl 005 G053 0.05 004 Qo4 003 Qo3 003 003
6 | a46 Q30 023 018 015 013 Q11| Qo9 008 007 007 008 008 05| 00s| cosl Qo4
7 | 06l Q42 032 0.25 0.20] Q16| Q14 Q13 012 a1l 009 0.09 008l o7l 001l 00l Q08
8 | 08l 056 042 033 Q26 0.22 0.20 .18 .16 014 Q12 012 0.11] ol 009 aoal cos
9 | 104 072 053 040 035 029 .25 0.22 019 Q17 016 015 014 012 o172 011l 010
10 | 125| 87 Q65| 053 Q44 037 032 023 028 02| 019 a1l Q16 01g o014 013 013
11 | 163 108 086 057 052 043 Q38 034 .20 028 24| 0.23 020 19 18l 016 016
12 | 187 125 Q94 074 059 051 0.5 040 034l 032 0.2 028 02| 028 029 6200 019
13 | 224/ 151 103 093 69| 060 0.55 047 0.42 038 035 032 029 023 026 024 023
14 | 262 169 136 1.00 086 074 064 0.52 047 045 039 036 034 031 029 a1 023
15 | 296 202 156 110 103 084 Q71| 0.65 054 050 44| Qa3 039 037 034 31| Q29
16 | 330 218 160 135 108 092 077 0.73 061 a0l 052 Q47 45| 040l 033l a3sl 034
17 | 3718| 251 186 163 122 1.05 089 .80 0.72 066 060l 053 049 048 03 0ai| 037
18 | 425 289 203 175 146 122 104 087 Q75| 072 067 Q61| 055 053 050 046 044
19 | 462 311 236 198 Lell 133 114 102 093 087 073 0.69 063 088 054 050 049
20 | 508 356 276 217 185 146 123 119 099 090 0.86 Q74 070 066 061 057 052
21 | 590 383 3.3 234 187 156 134 12711 1.09] 1.02 091! 082 078 073 067l 03 060
22 | 628 423 3.0 255 2.4 177 149 132 122 112 1oi| 093 085 079 071l 067l 065
23 | 682 477 357 279 2271 186 167] 145 137 121 111| Q98 094 0.86 a80 085 077
24 | 748 518 361 293 245 2.23 176 160 144 123 121 109 107 096 086 085 077
25 | 829 561 431 341 260 233 204 173 159 145 132 122 111| 104 092 080 084
26 | 845 607 446 362 3.05 245 2.9 201 175 148 140 129 1200 108 1o 097] coo
21 | 960l 667 472 392 3.21| 277 237 213 181| 163 151 135 123 121 112 105 099
28 | 997 703 515 407 363 285 244 225 184 171 189 147 138 128 129 111l Loa
29 | 1098 747 554 453 373 298 259 234 200 198 177 158 130l 132 125 L21| 114
30 | 1152 780l 571 478 377 346 285 250 2111 201| 187 170 157 148 139 127 120

*This table is taken from Nassar and Hiihn (1987).

S™(m=1, 2) MRBER » MTEE » FTREREEER » AT ELRED S LAHSMEEE

s HRBE > QEMRE ST IE - AR E MR B TS » R EET

Si (m)

e 51 22 SR EL#E © iy S ™ STV H BB S » 0T 38 — MR 488 15 o # B: (multiple comparisons
) SRR 2 IR 2 R » T ISR 706 7T FI I B 24 FC 318 % (Significant Studentized Ranges)
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ABRARESo » BERESepHEERERBHREDETHE - (B S ™ Z87EM » HAHE
PRARIRMED ©
Bt ERAZAREHEERT | BEBEMME  Mikdks B TRERY ZHREENER
s BHRLUE LA B R 12 X? (chi-square) £l Z: ™ ERMTE (AR » SEABREH KRR
RO L RIREN B REKERS - = '
ERESIE Y
X = m; + biZi  @jj, eeteeereereeeeateesenitetii s st st l.‘ ...... (13)
B § 7T § MR x FERATEE 2 (=%.—x..) TRES > FUBRMERE Ceast
square method) FIfH{SBEE (FHMcE) m: REFFRE REMLRED bis T e HEEHERBZE
o WETHBO » BAR @ 2HBHT - EEREREHELE » LAERYZBEMGRESHT L
BB » SEGEE S EGAFIREE  TTANFETRERUMBEENER
BREH S N

A si2=§; =% (N=1) s i B s ZBARTME ©

w R

FIF] Yates 1 Cochran 2 5 HK%EMEE 6 BRIETAERN SREFFHZABRAM (R 2) »
RBIEN B DB GEESE » BRBEENETIURIER » BHEIR » HBIEMERIELFIR

Table 2. Data on five barley varieties grown in six sites, used by Yates and Cochran (1938).

Totals of three plots, in bushels per acre.

Variety
Site Site Effect
1 2 3 4 5 Mean
1 161.7 187.7 200.1 196.9 182.5 1858 — 164
2 247.0 257.5 262.9 339.2 253.8 272.1 69.9
3 185.4 182.4 194.9 271.2 219.2 210.6 84
4 2187 183.3 220.2 266.3 20Q0.5 2178 15.6
5 | 168.3 1389 165.8 151.2 184.4 161.1 — 411
6 © 1546 143.8 146.3 193.6 19Q1 165.7 — 365
Mean 1888 182.3 1984 236.4 205.1 202.2
Table 3. Corrected values and their ranks on barley varieties grown in six sites.
Totals of three plots, in bushels per acre.
Variety
Site
1 2 . 3 4 5
1 175.1(2) 207.6(5) 203.9(4) 162.7(1) 179.6(3)
2 260.4(2) 217.4(4) 266.7(3) 308.0(5) 250.9(1)
3 198.8(2) 202.3(3) 198.7(1) 237.0(5) 216.3(4)
4 232.1(5) 203.2(2) 224.0(3) 232.1(4) 197.6(1)
5 178.7(4) 158.8(2) 169.6(3) 117.0(1) 184.4(5)
6 168.0(4) 163.7(3) 150.1(1) 159.4(2) 187.2(5)
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Table 4. Computations of the S;™ (m=1, 2) statistics and the chi-square tests for 5 varieties
of balrey grown in 6 sites. The expected mean and variance under the null hypothesis
are presented for each S; ™ statistic.

Variety i S; Z; S; @ . Zi@

1 3.17 1.53 0.03 177 0.07

2 3.17 1.40 0.25 137 Q55

3 2.50 1.40 Q.25 1.50 0.34

4 3.00 2.21 2.18 3.60 3.49

5 3.17 2.20 2.25 3.37 2.58

Sm 5.56 7.00
Ho: E(S; ™) 1.60 2.00
Var(S ™) Ql6 073

K3 o WEIBLIARAE » FIFH_ LR ~ORHHA » TREAEHRIERLYEEREL - SO
=5.56 % S® =T.00 iy MABRE R HBERME (Caas=11.1) » BEHE 2 » 3 5 BAER BB
P REBEER o FIRG » b B — AR > B — Z O H Z0O AREZFAERE o=
3.84) s WIRIMIEN BEF R » 5 5 MAEREHBREEORE -

M% 2 2 & TEHIEN (site effect) W4T > LIHIE 2 M2HE(A 69. 95K » BRAFIR A A
2 TH0R 5 2 — 4L 1ER ) » SR 5 32 EH B A B BRI » T A s RS b (3t
ERAYEER o R » RFREGLTE HH8 2 085 > SHFH ov  DRAEN BEENEE
S® > S® EHAER 5 MAKMMEL 5 BARBETHRIE  SEFINREKS o KohaLRAZE
WERBUSEE R0 » AXEERMREES 2 HER (ack of fit) RENTEE » WERMEHE
# » RN & LR MGRREGE ST RIE (£6) » MR » EBHS VR

Table S. Phenotypic mean(m), regression coefficient(b), coefficient of variation (¢v) and two
nonparametric measures of stability (S, S® ) for the yields of the barley varieties.

Variety
1 2 3 4 5
m. All* 1888 182.3 198.4 236.4 205.1
—H 177.7 167.2 185.5 2158 195.3
-L 193.5 1909 204.9 253.4 : 209.2
bt All 0.84 ' 0.99 095 ) 161 061
—H 0.87 0.79 1.00 192 043
—L 093 0.96 0.99 1.46 0.65
cv All 19.46 23.34 20.69 28.89 1336
—H 14.62 14.21 15.79 23.90 771
-L 2016 21,58 20,64+ 23.85 13.61
sw All 1.53 1.40 1.40 2.21 2.20
—H 1.60 1.40 1.40 2.40 2.00
—L 1.60 1.60 1.60 2.40 2.20 -
S @ All 171 1.37 1.50 3.60 3.37
—H 1.70 1.70 1.30 4.20 2.80
—L 1.70 1.70 1.70 4.00 3.20

+: All=All site )
—H=Exculding highest yielding site.
— L=Exculding lowest yielding site. ‘
++: All regression coefficients are significant at 5% level under Ho : b=0 and their residual error
are also nonsignificant when test against the experimental error,
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Ttk s R GEEAEEHENTISRME - B BRVERLEEEBEMNE » BERE—BEZEE A
B> MO K EE » P HENRESEENBERK kt%ﬁ_ﬁ%éé’vﬂh%ﬁ 2 B I57HE (0) BRI
EEMHEES o Ezﬁi’%@éﬁ*ﬁ&fﬁﬁzmﬁ%ﬁﬁ%ﬁ (b, cv, S FE S®)» i pRE: L
& BB RERT S R Ay R » BLIBRGAHET » AimK 7 aEM > cv BRSSP » S

D ev R b BB/ (BRRE3) » BN E

ERIMER— {8 DL A9 BLRIE T S R AL FHER KRR -
HESZHMAHER b & cvs SO R S XHBFARENBRZIERMN  AREE &
cvikb) BN BB EEZ WA EBEERATE » AR EZBRAET - Bt T

W& m#ESD, S® 2w

SR EERI 2R EE » TS EER

FAEIEARBREBLR » TBHAEAPRARE RS » B AR IR

o FiMERTEHE
Table 6. Bartlett’s test of homogeneity of variance on the regression error mean squares.
Variety
1 2 3 4 5 x2
All 175.6 1986 207.0 339.6 136.7 0.85
—H 233.4 213.6 212.6 3325 139.6 072
-L 168.6 260.5 255.2 260.2 171.3 193
125,0.05=9.488.
Table 7. Coefficient of variation of b, cv, S™ (m=1, 2) for 5 varieties of barley.
Variety
1 2 3 4 5
b 5.21 11.81 2.10 14.10 20.80
cv 16.69 24.58 14.78 11.33 28.86
Sw 2.56 781 7.87 3.18 541
S@ 2.35 11,98 13.33 711 9.37
Table 8. Correlation among m, b, cv, S® and S@.
b cv S S @
m All 0.71 047 0.82 0.84
—H 0.66 Q49 0.92% 0.89*
—L 0.75 0.35 0.86 Q.89*
b All 0.95% 0.30 0.32
—H 0.98%* 0.57 0.64
—L Q.88% 0.35 0.43
cv All 0.03 Q04
—H Q.40 048
—L —Ql2 — Qo4
S All 1.0C**
—H Q.98%*
—L 1.00%*

*, ¥*=gjgnificant at 5% and 1% level, respectively.
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R LSRR R » FURIEA BB 00T B & R B RE M » AT A TIIEE : OMWRE
FEBEREFE RS » QBRIERIE » CRIRSMG—ME L LABRIET &5 e FHER KRR
Tl N BEE-REBRNEADR » BEARSE > CERERST » M VB—  EE
MFBUTERK » 5 » BRAENBENREEE » T BB KEAPIEL ARG LREGHE ~ (1 EE
SRR © ' '

MEENERERNEBEER T BRZ AR LEATR » AHMAIZAREE 2 EAHR » HATE
ENREEBRN EBRS -EERNREE (EWEE) » H—EREERE 2 X BERHEE)
BRETHERSE BHIRM2 S© =0 RIERES S® =0) Wit FEMBEEBRESRE (ev)
BEENNES AR R RBRZHERNREE » MEENFEREFRE (b) —#» "TEEH
EHERIVERER A RERS » FHFIREIHASEDBE (b=0) REEEE (b=1) myEf
ImfE o

FRANEE cv & b REFELERUGTE TN » BN —LHEMHRORS » nEABALES » B
WAL » RESREZRETHAERDF T BHABR TSNS © » EEERBELEE
R » Bl > AFEERGRBEZFEMETR » BE2 » AMREFRE - EHEREENE
A HUREISAT SR TR LA TN - K2 0 SEN BETEB SRS AZ NIRRT » TEERE
RREN S HREH » HFTREZBRATEER E2EMN & » B 2R ZRE » BHE
ENERNS G » WERT—BRNBERS » HADEEZH RO EHEZ R AR/ > BRI
B B RED TR SR 2T ERER » "DEUNREE EHNBE A - RS » —(EHYE
ERERT » T—Epk REEHEE » M- RBABRENERR » KRR ORI LER »
AR ETRE (WAHENMEL) » FUBEENNE (cviRb) HIENBREENEHE
2 RRTER B o cv & b MBEMN B 2B ESREAUERBINEZ S TG BEZ
il A LERER  KIEERBRA - - KFE2 FIREN BERFHEERENEESE » &
STEN BEMORES « 5 EHE S R RS0 BURIM R 1 — WM 8 » RHRER RS
KEBE > W » HATRENB T EE SR — TR R R R T — E T AR
> M EREHE ZHE R NI R TE R o DURIT A BB A B > R RERE IR R R EE
s LB E— B e o

Z2ENR

1. Belz, M. H. and R. Hooke. 1954. Approximate distribution of the range in the neighbourhood of
low percentage points. J. Am. Stat. Assoc. 49 : 620-636.

2. Conover, W. J. 1980. Practical Nonparametric Statistics. 2nd. ed. John Wiley & Sons, Inc. pp213.

3. Eberhart, S. A. and W. A. Russell. 1966. Stability parameters for comparing varieties. Crop Sci.
6 : 36-40.

4. Finlay, K. W. and G. N. Wilkinson. 1963. The analysis of adaptation in a plant breeding program.
Aust. J. Agric. Res. 14 : 742-754.

5. Francis, T. R. and L. W. Kannenberg. 1978. Yield stability studies in short-season maize. I. A
descriptive method for grouping genotypes. Can. J. Plant Sci. 58 ;: 1029-1034.

6. Freeman, G. H. and J. M. Perkins. 1971. Environmental and genotype-environmental components
of variability. VIII. Relations between genotypes grown in different environments and
measures of these environments. Heredity 27 : 15-23.

7. Lin, C. S., M. R. Binns, and L. P. Lefkovitch, 1986, Stability analysis: Where do we stand? Crop



ENBEREESITEZHE 215

Sci. 26 : 894-900.
8. Nassar, R. and M. Hiihn. 1987. Studies on etimation of phenotypic stability: tests of significance
for nonparametric measures of phenotypic stability. Biometrics 43 : 45-53.

9. Westcott, B. 1986. Some methods of analysing genotype-environment interaction. Heredity 56 :
243-253.

10. Yates, F. and W. G. Cochran. 1938. The analysis of groups of experiments. J. Agric. Sci. 28 :
556-580.

Studies on Nonparametric Method of Phenotypic
Stability. I. Comparison Between Nonparametric
and Parametric Measures:

Hsiu-Ying Lu?

Summary

Coefficient of variation (cv) and linear regression (b) are useful to evalute the
phenotypic stability of genotypes over environments. However, a proper use of these
two parametric measures requires some statistical assumptions, and their estimates can
be unduly influenced by one or two outliers for small samples. A nonparametric method
for stability based on the ranks of genotypes in each environment is proposed by Nassar
and Hiithn (1987). The purpose of this study is to test the reliability and applicabillity
of the nonparametric method by comparing the nonparametric with the parametric
stability measures. The comparsion is made using data on 5 genotypes (varieties) of
barley in 6 environments (sites) from the yield trials of Yates and Cochran (1938),
with and without excluding the highest or lowest yielding site.

Nonparametric measures requires less statistical assumptions, and are easy to use.
Furthermore, addition or deletion of one or a few observations is not as likely to cause
great variations in the estimates as would be the case for parametric stability measures.
The nonprarmetric measures correspond to a biological concept of stability. The results
indicated significant positive correlation between the cv and b, and showed no correlation
between nonparametric and parametric stability measures.

L. Contribution No. 1463 from Taiwan Agricultural Research Institute.

2. Statistician, Department of Agronomy, TARI. Wufeng, Taichung Hsien, Taiwan 41301, R O. C.
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IREMER » BEEM RV AR ASEETHE ; BRUFEEEANKEHPY 4 @R
(IR 8, IR 20, DV 85%IR 1545-339) TR JE » R ER0FEKESS 4 BREE » RNV
HEHESIERE I EMAN » KRR E 2 REETHER o it TaASimn SRS
TR RH A ~ SERE I 0 — B2 REHR » T B~ 02 RIERITHER o £3220fH 5
FERFEEG > £EENBEECBESOESEE  BIE4RE2RIE  TET S BifE
EoMRALS EREZHERE | REEEAL TR RHAE (AIZER6TE - ZATOH -
EERII0ME - Zrh 1863 REATIGH) » SHABEENFEER ) TES 5 HFEEE
LS EEEANRERETHESALMMNNEE  ARNEESHERESNEREZH (
RO RERE% » FEHEE o

BEERRBREEEREZ— SEENERERE » JERK2EH » b HEBESHERS
REE O FRRARRESREE  TFK  AEEHFBREE B/ @ » fInE
BATAFEIF » 2R PRE 242, 84508 » TOEEHIEEE"R (BEREX ) BE > # -1t
BAREMERE - B4R~ FRESHEEHNBRERRE (Xanthomonas campestris  py.
oryzae) BABERFEIREEZ @ 81011130600 o Ze QR B =M ERKIERE X, campestr-
is pv. oryzae EIHURM: » 5 EER LS A S HIHFEER TR KRR 051818 i
TREmETEZRIE » THFERESB=M@RER (Pathotypes, races) o Pathotype I HE%
KinmazeZ 975 #& ; Pathotype IIAI& R % Kinmazek KogyokuZ s {A7RE%: Rantai-Emas &
; Pathotype III WL =B850 o (WHIK 7 LA RS2 HE R » B4k
BRATRR AL E=RRE N » BUREASETRER JavaZ o JREFC 1119 4 B A& HFTRER 453 (@
EERIEICE: » BB A BRSS9 B R Pathotype I, II, 111, IV BV » T B & KRR > 5746 561 »
SEZABRERE o BEK 19 Ll IRRI 2Bt TN AR SR EEEE

(Pathogenic groups) ° HorinoF% "9 LA AR IRRI 2 EAERFREEELEREERE 22
HIEER » R B RANEREN N EZ REEFEAER © fINLL A ARAPFETS » Tetepl
B A A VEER » HIRRIZ IVEERREF » (AFEEE 3 58 B A VER R » 215 IRRI 21V

LEMERERRT HRMES 1464 5 o
2. EWE BRBATHE R AR - B - s BRI BIe -
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BRFR - HFEAKSE 0 BREWEETEERE R o B RS Hs 2 P21 55 8 s vz — 3%
P LABERZRHE - AEEENHAEBATS » RS 2 [HREREREMECE B EMLE
Dlugti#8 (bacteriophage) #1 » B HE RREEBHRIE » HRAREMETHEIA, B, C, D %
PR » AR RZ T 5K » bR RUBHADEL » BREEEREFEEMEFE -
HERWELERDAFEY— R BMNSEY » B UREERELAREMEEIRAPERRESE
FrAe o AR ~ i~ RS O METHBREHE-HRETRNRIE - £55 © BALEEH
SRR T2MEE R » WHIA A A 5 BABMENEHBORRIE » WA BEEREE ; SRR 5 EH
Bl ERE » RATE D ERIREL o MEEEILA Bik7E R0 N E L2 RIE » 52 B ABIERERN
EHAEERER -
IFERBREMRTEWREE  BRRBEETEEN » BRERS ZHRER D EEEAR - F
HEBMRENTANE  EERRRAEEEENREZRRE @ERER) » EMFN&REEM
HEmEZI (R WER » TREHFLYEZER - RBUERRAZHEER  BAERRE
ZRRERAEHENE » &R E ~EEROANER  RPRRASHEILE R » HEeRE
RRABREZAR R EMNE » WEE LR » FriEEmA

HEBRFE

(=) RERFERIEE
HAES -~ B (R—) REZKBERLE » UBURHELL » RT0%ERFEE S HEK » BA

#& 1. X. campestris pv. oryzae BHKIE

Table 1. The sources of tested isolates of Xanthomonas campesiris pv. oryzae.

B Ok R OB B8 R OB % B K O£ M % BRERSEBRH
XF 2-a RS ERRAEM 1542108 2 H
XF 3 EEHAE EFRER 7542108 2 B
XF 23 DV 85 bR 754210/ 150
XF 24 DV 83 ErhfR 754104 15H
XF 25 DV 85 : ErhiRE 754210F 15H
XF 26-b Rantai-Emas ErhERE ‘ 7542108 1560
XF 271 Rantai-Emas ZErpiREe 154210H 15H
XF 28 “ Rantai-Emas " ZhigEy ‘ TS10H 158
XF 31 , Java 14 S| BEvREaY 154:10H 150
XH 3 EROTHR , FET R | 34£10H14H
XH 6 ECCRFI08] PR EREAR , 1542108 7 H
XM 1 gRE FRMRERE | 9 A8
XM 2 EHR ‘ FEIRATE “ | 13498108
XM 5 ERAE | REEERATE 7549 A 10H

XM T ERRE | REEEAH 75429 A 10H
XM 9 wHE | | mEmHE 1542 9 H10H
XM 10 - ER ‘ | R 75529 A 100
XM 12-a EHR | BEERET 15429 A10H
XM 39-a &R , | BERET ; 1549 A 10H
XN 1-b ERE ERRUA 754210/ 2 H
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EEL, 0005 2 AR KB 1 7788 » BIMEEKER 3K » B ® Wakimoto'siE& 2k » #fi i 25°C
BIRAE IR » H948—T2/ NI BRBEY) P BE AR T4 RS » DO B E MRk R VA 4 » SR IRAGLA
Z BRI B RN Wakimoto's EEREMHEAEA » 25°C TEBE/ME » BRALCEBANREMH
B o
(2 mEHEZRE

BefE 2 UEIR (RIS LB FR LA Wakimoto'sf i s 25k » 7625°CIH BRI 48/M K » BLIEE K
PR 107 —10°cells/ml BREW » DA BEBE B BN RIMOOR £ 2 b7 KBk 18 » BikEE
0153 » RUREAERFEEZHE » FIRAEBEREZEK » iWakimoto's A EEELE
Bk BRACCIEBREELER o
(2) BREAFRERREZHE

A fakr 25E Kinmaze, Rantai-Emas, Chugoku 45, Kogyoku% Java 145 5 {f H 420515
X IR8, IR20, IR1545-339% DV85% 4 i 3F M 2 2157 %& » RIEREHIPIRMEZ— » Cas 209 %
FEEERE > FIUEARAREEZMNE - BEAEE AR ECEFE24ERE > AIfE26HE5E
» SFOOEME (MERMART) - HERRRERENTEREEEE G0x45x7cm) KA » 421530
fEHE » (RAEREIORGER » SEIERBEREE - AR ERH LN EREREES 183HE
Brer s SERRIR20MEEBREER o BER 2 EHE LRREENERE - BESRUXERERRE o
() BRZHE

HEFBRATERRERE - BHRER 1 —2 BN » SRELRI20EER » BRETFH
fE o MK Ezuka " 275k » BHFHEE 2.0 RUTEFTS R (Resistant) » 2,05 EEE S (
Susceptible) o

w R
(=) ZHHENRYAFRIFRAH A SE
BEA 5 18 B A P15 A8 » DISTERR B4R R RIRE i 2R HERE » (kREzuka 99 277 » 7]
% 2. 518 A AR KIEH A 208 A EHHEE 2 SUE

Table 2. Reaction of 5 Japanese differential varieties of rice to 20 Taiwanese isolates of
Xanthomonas campestris pv. oryzae.

# B R & = " 2
1 |z | m | v | v
Kinmaze S S S S S
Rantai-Emas R R S S S
Chugoku 45 R R S S S
Kogyoku R S R S S
Java 14 R R R R S
BBk XM4 | XM 1 XF5 | XM7 | XF 2-a XF28 XM 5
XM 6 XF 23 XF 37 XM 10
XF 25 XH 3 XM 38
XF 26-b XH 6 XM 39-a
XF 27 XM 2 XN I-b
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#5 20(E BB BR BRI 5 E/RIREY (Pathogenic group) (R#%=) o fligroup I Af%Kinmaze
ZRERS (2 EK » 1510%) » BHAMMES S| ERRE 5 group II¥KinmazeR Kogyoku /i f#
mEZ RERS (1 EEk 55%) » Hit3 EMEZRESR ; group III ¥{Kinmaze, Rantai-
Emask Chugoku 45 4 3 {E/ffE5 e 2 RIERS (1 EE » 155 %) 5 group IVAH Java 14/
fErRESR  MEHKM 4 ENEZRESSS (1EEKE > 155 %) 5 group V. $HHEKPIFIRE 5
mfESE e S RIE (ISMEERE » 1675%) » BARMES » BEAEBENREY 5 @B AR5 &
2RI » BEBLR S MR REYLE% 5 (B P09 S o
 HRABEENMREEGEEREANRE L2 RE  RNEEE (nFE2) » T EUREEK
S5 4 [EHEEE o B) group I % IR 1545-339 B#2R REEZ /b » Kbk 3 FFHEHZSRIE (2 (M
Bk » 15109) 5 group II ZEIR 20 IR 1545-339 |-2|#8 R K IE » MidtLfh 2 (E2I5 R E S 2SR IE
(L4fEEE » 1670%) 5 group III7E IR 20 EE[(ERRIEZS » HER 3 EARMELESRIE (3
fEER » 1515%) 5 group IV 7 IR 82 SRIEZ/ » HEr 3 HARNRESERRE (1 HE »
H5%) o

® 8. 4 (EFFHERBAR REH AL 20O EMREEKZ X E

Table 3. Reaction of 4 Philippine differential varieties of rice to 20 Taiwanese isolates of

Xanthomonas campestris pv. oryzae.

b & =
a8 & B
I I m v
IR 8 S S S S
IR 20 S R R R
DV 85 S S S R
IR 1545-339 R R S R
BEERIHR XH 3 XF 2a XH 6 XF 24 XM 6
XM 10 XF 35 XM 1 XF 37
XF 23 XM 2 XM 7
XF 28 XM 5
XF 26-b XM 9
XF 27 XM 39-a
XF 28 XN 1-b

(Z) > BFEHHE0ERSES KE

BT RE24(E A8 » FUAS26ME A » ET500EMAE - ZERSIBENE HER » WAOREAR IR
B BURRBRERE  BEFIN0 A TERFEZEE « HERRFINEN » MAEHRE
AEHHERENZBAEEAFEE 2 AR - FNFRIDERERE10cm Bk » AR ENFEETR
Fllem ° XARHZM » HAFUAREER » GUNXM 12-a HFARFME » KIORREEE 4om
(Natala) »TiXF 2-afSBEAE7405% Sem DUk » AR9ME (Z40309%% » PhEBR K25 5 3
) EZEE10cmpl L o

kEzukaZ J54 » %%miﬁﬂ?ﬁEFEZOQmQODuT%ﬁﬁR(mmumO,20u



220 R K 38 E H 2 M 1989

= NORmQ =0 og RRQ® AQRE AR oo o
s <56 o o) o) < <F 0O N GHNN <tNN™m —n—S ——
B
2 RPN RRTR  QuQ~ | Q¥ 5o~ ]
» 2 ANFNM otFOoN aNNMmm ANTON NS o< <M
2
b <
g 5 Qumy QoL S R R R 50
g N
& 8 Qg N R Qo= SO R Q
o 2 < < <0 O < <O oM 0O 0 <N «©om
5 Ty T®gsY T SeEnd —®og  Seao | 690 Qad o
© 2 <O o N0 o) <0 00 o <f wmwm (3ol oy < ©
N
¥ X
D = D) 0= Q) DT R Sn o =0 =
3 s <0< 0 S D w0 (SR 7] <~ N© 063 M 00 0 o
> e
o 5 |Tanoy  aw%on SonY  Qnno 9nNo RN Qw
2 e 3 0O oS 0w I oW 0 OMLIn 7935 U S mmn < [(e]@)]
N
3| |
S & DNHOQ  HNOM CHANY Mgt o@—mO  ©oQg ]
g fr, 0 < MO NN <+ N <™ o< <O < < ©
. S ™
% 2 p I i) ROGT, ehelehs QMY m YoM NQ
jsuy g fr 0 0 © 0 5 < 00 O 0 < 0 o<t <o 0 N oo [{o} /o]
N S
w 8 _x
W S Q NQR SEICES NQNQ QO el QRN [
ﬁ ':E fz, ©©OoOr MO @O DO 0O 00 © [(e)e)]
*
TN X
N b & ISR Qaog U@~ ONQQ T QNm e
E g >
H g 5 N Nn  QeQo MROG  omo® DEQY ©—0 R
o 3 fr, oo < SN oy oo O < <N NN < N oo 793 7¢)
3 )
o 2 b
9 o | ange  Ixag Bo®g | GNonS | —S0o  Oh—o I
| o S O NN <N ™ VOO © O W) 0N < < ) S
=] b ©
& g N
Wz B QD TS nD NNTS T oRgN  anan | aon o
k £ ZQ . 0own A< 0o 0 © O 5 O3 <5 O < <53 0 < 10 oS
= ol
Ll s | @Yo T wowo SHoS Y Rewn T gaw g9
{I E =9 0 © © ~ <1 N < w 0 © < < 0o < < © << B <
¢ [e2]
@ ol
<~ 2 MR R —®RoN  O=BOE Qomns  QXQ )
3 S® ] oA AN —AS A e RIS IS AN o <
K S xS
a
-
S || T | Tonse  gano aESS | D0on | ggns | aad o
g? m [SP S ‘o X ep] NN MHIFMON NN DM IFAN <M< o<
- ®
H ToT | TEOGN T ga—h NQHE | Y onno Qnd e
5 i 000G <0 oo © 0N © O ) omm <+ oo R
= >
& © RN NH—O  QRnno  NBHoty | Qo 5=
=) S 0 < 165 © 0 1) 00 b 0 0 0 0 © @ SHYW ) O © No
—
o >
g R =t~ ~ 09O TS S0 ® oo
2 m? Noomod © 00 No O OO w00 F @ © SS
E oo
(=
§
S @
<
¢ = 5§ & f
2 [
< O % m-E TN % ] ﬁ
Y z
& sxst foz2  zalf spae mExE TaE G
—J—XN
©© QO F S =8y q«mgi ) 2 BHE s
’ gaRaied  aENwn MOEHE B £ %Eﬁ =3
T
& iR R HIVRMIE  bRMAEHE HKMRMMM aehE ¥z,




AEBEENRERREZHE 221

(E%4)D

9 —~NoOANN D~ OO N — ) FHQ A
S N M o ~<F3 o S-S <™ NM™ N~
>
=3 T —=Q RS ONNQ IO ® < @00 00
S S HN < SNM™ N - S Soo So
>
5 IR =90 [CISICRA ~© ™ ——— ——
S MO N NS N~ ——HO ScSd 5O
>
3 QM TR N0 R Qry—~ — o e
S OFmnm N0 <F NF N0 ) <~ —_—S S
M

e R QAo S Qon 532 39
S <N ey < NN <t S < BN~ (X=X} [ Xo]
>
b= YoM a NNew RV=NQ oA RO —~
S YR T T 00 < <65 3 6 SO S —~O
e
> ~QON®M Oy — — QNN [CINEE] ] [CX:S]
o N <o NS O < 03— d-cS So
[

K TQMn Q% wry QO xR )N o0
. o Ne <+t NM < M0 TN <N [eXe] aad
>
S REEEE N Q R QRN —QOo RO R el
P N0 G <+ 0 G NG W ©OW© < £ i M~S So
[l
K BRN9Q SR DR O 039 OOE —~®
Py NFowS DO F©O N < ) O+ —~—S — -
>
2 iR Oo0n D@~ Q=X NN o]
P 00O F O <+NOo © OO omnm ——-S goc
»
5 NQSQQ Q0 0; RS M © HON oI
&, 00 <N N Mo O~ SHS (o )]
>
o MO Q To0oQQ MO —QXQ —Aq® =
m6 ONBNO O-HANN 00 < SNS SSd [eX=]
ol
QOANQ 5 ey nNeQ LT Q DN Q=
Z NO <o <0< GBI 03 el So
L
< QXN Soary R X o e
§$ R VXS Y] <00+ <0 <F o NN Jdcoo So
“&
= i QR PN NN — - N —~O 3 So
><C\l
—
© oL or Q=N O~ o0 A 1
) OFNS ¢ NN~ NHAD N dcd So
>
R ROV QN cQQYw [ nQW ot RN
o O N < N o < 0N < Nooo HOoN =S -~O
>
w NNQ©Oo QLo = QW QoM =
. =N O <~ 0 < < ©©OOS NS ~OS o So
<
oo N®QQ QR —A o CASES N
m? OB NF O™ SO®w O <o (S k=] — N
Mo -
—
SEE B oon 5F EEY 3%
B2 By~ E e o= =yt O=
o o R Iy oRod  add RER =R
KESEE  LeEc  pned 3ET [ s
2O M E WORITEE  HeME = Mt R




222

& 3. SOEpRAmMAEH AL 0EE ERFEERZ RE

3. Reaction of 50 rice varieties to 20 Taiwanese isolates of Xanthomonas campestris pv. oryzae.
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E#EBS (Susceptible) » AHERMER » A o MEEAOFERFETENSEBBRIER » £—5
BERAH0EREEKEESREEF 8 ERE (FEO61 > 67 685% » JEA015E » ik 24237 »
RU115% » FRIAIN R ZFERSL) - AEEMENL6% 5 FRERRHEIRALAEEKS > 51 EE
HERRE  MAMEEKEASREES 15 ERE (ZRT05 - 565k - 24189 » 65~ 1715 -

& 6. HALOEAEKFEHEKTRREZ 5 BEERERN

Table 6. The reaction of five group of rice varieties to 20 Taiwanese isolates of

Xanthomonas campestris pv. oryzae.

B bl & i & % B

g —  Bf | L6167 685% > JHH4015R » FHEAAR > FEMIR > mEEIMN > BREMEE -

# S B | ZERBTOMR o FTHIO68R o BErR189 - 65 1718% » EHEI415R 0 3078 8 BR » B 2THR » EpE
KU BRL FOMF o AR FINEHE » BRI » mEERRIER

# = B | Et309 3118k > Frh178%;: o IS 0 BILEEE » A3 - 108 » Natalas
42 28k » Cutsugleul » PEEER ©

£ WM B g’g%‘ﬁ% 7'!:{'9‘. 1 B RS EFE5 ~ 6% > Zh186%: » MR - T8 » Tetep »

#/ E B | ZERSAIISHR » ZEERANI2 - 18 - 198% o FHALALG6 8K o

FIRELALER - 3R 8 B ~ B 27HR ~ BAER 18R - KK WL - FF > FNBREL  BERERR
BRI M) o 1530% ; BEMEBERHEEKTH 2 BREKORRE » MHAEEKSIH S RIE
EHIEME (FI309 - 3115% ~ Z4H178%% - EHE139%% - BILAEE - 2R3 - 103 » Natala
» SR 2 5% » Cutsuglcul R BKEBER) - 1522% ; SEHEERHSEKSH 3 —12@EEKE RRE
s MHAMEKRZSREERIERE (FAT645% ~ Jo 1 5% - |ATHE - 2@ 5 - 6 5% » Zh1865%

® 1. &% 5 [EEERANSEHAE 0B ENRERKZ R E

Table 7. Raction of 5 temporary differential varieties of rice to 20 Taiwanese isolates of

Xanthomonas campestris pv. oryzae.

b K B

e aE __

I I m 1Y Vv
EREOTH S S S S S
ERT0R S S S S R
ZErhfli105R S S S R R
1865 S S R R R
EERI8HR S R R R R
EZa XF 2-a| XF 5 XF 21 XM 2 XM 17 XH 6 XM 12-a

XF 23 XF 28 XM 5 XM 10
XF 24 XF 37 XM 9

XF 25 XH 3 XM 3%-a
XF 26-b XM 1 XN I-b




FEREERRERREEZHE 225

EHERL L ~ 7 5% ~ Tetep ~ ZAAIL6 ~ 1758) » 14 22% ; FEMEERHEEKRFER 1 BAEKE S
RIE > MAMBEREERREES 5 BEMHE (ZRAMLS ~ ZRA 1218 195 « ZZEA 6 5D » 1510
% °

MRBAAERERS » FEKE MBI ERREZME ) BRE—-ARREYFRAEHIRE
HREFINEL - AR REROTH » HHERT05 » F=F Pl 105% » FHEEH1865% »
RAFAZEBMIBEE - Hik 5 EREZRIE » RN ANAERERREZREERS 5E - group I
5 EMEETESRE (155%) 5 group IIHERAISHKSERRKE » Hfhh 4 ERBEESKE (5
75%) ; group I¥ZEA186%% & ZEA185E5 BRI IE » Jfh 3 EMBESRE (1410%) ; group
IVE 2 ALL0G% » P 1865 R ZERALIBERIF5 [.ERRIE » Hfb 2 ERE2 SKIE (155 %) ; group
VAHZEROTIRG SR IE » M 4 ERELXERRE (65%) ° M group I AT{5HEKE »
ET5% » MARNPERSR » KED EERE Bitgroup 1o

BRERKRE (Xanthomonas campestris pv. oryzae) ERGE » UEERIE » X T 5RAR
B o ERBEREER (Pathogen strains) "V HHFEE (Pathogenic groups, Virulence
groups) %18 EFFEA (Pathotypes) """ » HRBETFRBEETRNERFE - BAEE » 2t
EHEURREEBZ - RARER » BE A A5 RE (Kinmaze, Rantai-Emas, Chugoku 45,
Kogyoku, Java 14) 2RI » TEHNIBREERERZ () » HFUBVERES  NEI - IR
VERAAMENINEL ~ T > VREEMHER - FVERAEBER ® SZESHEF » MELERA
ARERSEERER » TESFEZ— - HEREEEEAMME (IR 8, IR 20, DV 8 & IR1545-
339) ZRIE > TENSHBARREER (£2) » HF¥#sZ Cas 209 7 BLREEFEERRE
ZESLE AHSIHNERRE » Hit 3EABE SRIE » KEARUEZHHEEAZVE - RS
WZHAEBEIESRL H1 > IZHEBERSVYESNSE O~ I JEN  RENVEREREIER
E2H IEERZN » KA SELHEFEREMISETH - KEETRE DV 85 REHEREEKE
LBRRIE » MEHAWREK » MEHNVEERRRE » HHA3EUHESRE - AHATAFAEAE
WREREARFERE 2R ERBEZER - MEFA B ABGERE ZH3 A& » HEgLIE
FEBERRENRER - KEERRTVHERB A REZEBE A% (Japonica type) BRH%E » JE
#EBAER (Indica type) BE% > MAKMEMEESEHE » BERT » REMEDTEM
Bl » B2 BRERSEYE  SIBRAZBRINEMNEH - BRILRHE » HorinoK%E 50 &
#5 IRRI R B ARRHKBZ A REERE LEXRRS » A& RFEEHELE  MEEEH  ®
Z W ETRARRES M » HIELLE 2 PP AR E L — B R A AR 2R HE - '

BEREANEASEABHTNE  FTREVERRER0AMADELRERKEEZER (RE R
) s KA DEHEEKZESHR IREESEE— 2 = W -AEF5ABMER (RR) - H
D#—ERRE  SEERNRK - #MBEEZRERSHH8 (16%) ~15 (30%) ~11 (22%) -~
11 (22%) B 5 (10%) o ZEAE—BRBSWEZIRERERS - BHAHERER  BREEZME
BEEEE (ZENLS ZEA12- 18 195 R B 6 ) REBRZ/ - HEEWREEAER
HRFHEERABE » AR A RE 63 FEEMfFk4d « BRKEEEEED (Kresek)
PERROARER  ABERETEEET  EREFREMRIURRE  MBRF (69 Btk B
B T BT B B B R R 604 M ETEBESREBARA—BETLF » ZESTE
HLOBRES BIERE o St RS MMATE » TTHE%5IAT IRRI WIRFEZHAEMFERRT
FTEREBEEESHR2RE . B 5 AMERT » FERE-RRDE (B—EEROTH FEE
705 ; = BEhAI05 ; SUBE RS 1865 5 HEEREMISH) HEBMMME - KEEMR
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EEMISREEERRIE » HAAREESRIE (2 Hik(410%) ; group IV HEMOTR R ZATOMS %
SRIE » HEARMEERRE (1H#KNE5%) 5 group V {EHZB6TH5ESRIE » HBREHERR
e C1EKES %) - RERERFENANMNE  MFHELHABKRNNE » RSITHEEEE
sigimEZH (B RERK » HEREE - '
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Pathogenic Groups of Xanthomonas campestris

pV. oryzae in Taiwan
I. Studies on the Differential Varieties of Rice!

C. C. Chien and L. J. Shieh?

Summary

Twenty out of 183 isolates of Xanthomonas campestris pv. oryzae isolated from
southern and central Taiwan were used by the reaction of 5 Japanese differentials
(Kinmaze, Rantai-Emas, Chugoku 45, Kogyoku and Java 14). Three groups of them,
group I, II and V, were corresponding to the same groups of Japanese groups. The
other groups, group III and IV, were different from Japanese groups. Besides, the
tested isolates were identified as 4 pathogenic groups by the reaction of 4 out of IRRI
differentials (IR 8, IR 20, DV 85 and IR 1545-339). One of them, group IV, might be
corresponding to group I of Philippine isolates. The other groups were different from
Philippine groups due to the susceptible reaction of DV 85. The results indicated that
Taiwanese isolates of X. campestris pv. oryzae were somewhat different to Japanese

and Philippine isolates.

In order to develop a set of Taiwanese differentials, fifty additional varieties were
tested for their reactions to Taiwanese isolates of X. campestris pv. oryzae. The results
showed that these 50 varieties could be divided into 5 reaction patterns. Five temporary
differentials (Tainung 67, Tainung 70, Taichung Sen 10, Taichung 186 and Tainung
Sen 18) were individually ‘ chosen from each reaction patterns. The tested isolates
were divided into 5 pathogenic groups by the reaction of 5 temporary differentials.
However, the 5 temporary differentials will be tested their reaction to more isolates
and their reéistant genes to confirm their suitability.

1. Contribution No. 1464 from the Taiwan Agricultural Research Institute.

2. Senior Plant Pathologist and Asistant, respectively, Department of Plant Pathology, TARI,
Wufeng, Taichung, Taiwan 41301, ROC.
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SR RARE S AXREK

B %k W

BME FRAHRETE  ETHERET RN S A EHAHEL - e RT0EELE &
B3I AIEFRUR R b REIFE ATHIEEAOBLH o SRR 100ml FERH
FIE40.3518F] Q8281g AYRIKKE » HMIZREX - MIUERERBISELR  HEER
REISEREERAE RERNF S REME - AP RRI2EE RAEE 2 HTHETR
EAR > BBHAHRZ F80I5XF8045 K F2004X 9039 4 REGHE AIE4: RIFHE AR
BZTHRE > TIERRERERE-SETEZ I - EETHT BT RERBE
BreiE s TEBSKERST~91% » M 800m! 4E/F 2 b FE£603~1,0304% T
2 (BEBTEERIEIE~4T% ; MELKIHWATHZ & RR » RRYMEKRAKSE
B15~2% » REERZQHEERRS 122~169g o AL BB HEE R KFTRRHB53~60K
c HARBRERET B TRAERETENERAEAABRA AR GER B
HIEREREZA -

&3t (winter mushroom) B% Flammulina velutipes AR BB RAREZ—» 2
EREHEZBE LEFHEEEMA » NEFRESHREL > MARBHLEER > BERTRAN »
B saER N o

SHEBNEBEEE » BRESEMKEL O » BESESHAFSIA » RETHEERS
KEAZRFERBLENRE » FERY » AW RNFRELEBER BRI &R 2 BET T 1L

A DEFSREMENBEN - RERERCEENEERSE  MRTHEN » BEREBEHLSHEN
EATHEHERRS » NEER » BERGEEMLE 121314151019, AT REHREHREERT
INEFERE 2O o AL RRMONE » FE L FERBENERELARRERES
FARE® » EREMENTERTELABERR » TREREE > MABHE Y - ARERE
Bf» HEXERETRETERERS » HEROREFESHH© » ERMEEFHEGTUEET
HRENFEERBBEEZ EEEER » AFTUSEFSET EMEETHE® » EAREEFEET
SER > RULMDERETEERERS - ERBENRESHKE » RETEHTE 2 SEEHEE
BEHEHZE » TRARENTEIHEREEZTRARRT - £ EZ2 BEHE—BEHZER
R AHMEER By (Thiamine) Z&ERIKIHBRG BLTRE 1120 o BEHEKZRE > Rf
K3 » IR R E B — R 7 - EEHERFE » K © BRELEHELERELT
HERORNER » WRURTERREN —EIRE - ¥XEEE » RITARESEE » KAARMFIH
BOEE  BERTEBZAR &ML TEs S » WEEE » 4 KE7E86~87% > 2HEE » 1§
B BITFER Y TR MEBHBEMFE 2L ERE -

LEEE B RGABRAT  IDiRE 1465 Bt o AHRREHRBILMRERE D BIREAR > FILEH
2APEMRERERRR - 2E PR BIEE -
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HEREE
— > BEARRERIR | AR R R B ERRA R AR HR R AR R
MFE—FT7R ©

&1, ARRBETHAZRARE

Table 1. Characteristics and source of 10 strains of Flammulina velutipes in this study

él:":Straixi?Q P ﬁ%hapéﬁ # # %olo? ® * Source "

F1 K Bk WIBE ~ hRBE SHEBAEEEZTHRE
F2 HHER BiAE WREE SHEEREREZTREE
F3 gt RBE SEEAREREZTRE
F4 B SEERHT BRE SHEBAEREZ THEE
FS et REE SHEAFRERIEZTRE
F6 wHSE > ERE WREE SEEBAEREZTRE
F17 K EER EN=i) SHEAREREZTRE
F8 I » IR EN=]) AEGIA

F9 R % HiRM ENST) BAGIA

Fv AR B WREE BASIA » REFIEHR

= B AN EARESRRBEMEZTEE » BEER 5°C FEREE » LEER
KITF7ET o DB ERT » %7 Czapeck BEWFEE K » BEA 14MYP E&id (
Malt extract lg, soytone lg, yeast extract 0.5g, agar 10g » Dist water 1000ml) REEZE
Wik VRERBF ZBEERK » SIMEUEE » MRFRFEEFNER MY » (FRtgELERE
AERH © '

= EREHHEZER  ARSHERNBEEE 2 EE  REBERRIELA S Bl %5 »
MERLER » KA K2 REME—FTR o £5— R R R E B RS T R B REEL 2
o BHRRAEETRGRREZ EEHEGEN MYP E&21E L ARERH3AS » BR 24°C
BE > EI~UXMBERXINTREERY BENORAECEEREESGEE =g -

CEREREZIERSEER  RINTEZEE  FESEOTELR » AIERTREZEHE
s SRR EUEE » dMEEETIIRARZA -

(=) BHERBAE  BR—K (EXK 0.5cm) ZE#HMIEER PDA Fk (BEX 8cm)
s B 24°C & » RIOREEREEER - BHECHEEMZENL » RETFHE » KRR
HIF=RAB ©

(D) RBEEAR A EAETFEHAEAREBBRE ZHENE » LHHISHE - BHEHKR (
B 0.5cm) #3l#ER ASA WHHEEET (Asparagine, 1g, sucrose 35g, K,HPO, b5g,
MgSO, « TH,0 2.5g, ferric citrate 5mg, MnSO, « 4H,0 20mg, ZnSO,  7H,0 20mg, NaCl
100mg, CaCl, 100mg, thiamine 50ug, D. W. 1000ml) » % 300m! Z=EA% 100ml &3
W BR 24°C 238 - RUKE » HEMHIURE > 7 60°C HME24/ e BREMEZER =
BEZPHE

() AEHERR  BEHBEER 18x180mm 2 PDA R%Ed» i 15°C E&» LUEE
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B— - &t EREHET REGBRNE (AXBY) s ORTFE (A=Bx) ; (B) HEH (AXB
=) &% (O) TgME (A=B=)

Fig. 1. Monosporous mycelial interaction in F. velutipes (+) compatible type (A3xB3¢) ;
(=) flat type (A=B3¢) ; (B) barrage type (AB=) ; and (O) imcompatible
type (A=B=).
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HTREZHK  AETREBEREERTRMA -

() RBSRERDAE  HOREHBHEHBERRF AVERGHEZEHES JEE
MARBEERE  THEAFZARREEENEZEHBEREERZES - REERERDBEA
JB:okHE=3 : 1 K{} 65~67% > pH6.5 - KIFERERAKREARIES » WEI2.5A% B
6 A% Rk 250ml BRE  BEN 24°C BREBEFHEMMRRE » REERZFHME -

B BTMUZEERRE (U LRARERBHI2EAERYE - BHERES - WERBTHER
ABEBREZAMESFERBEZETE » #THEAR » KUBWMERZREME FV) #5
R B-RBETEET - BEAK 800ml REERE » HEHNEATR - REFRESHER
BT BREREHEEEE - BELVHERTUNER  B4X/)  BERRERSKES » ;155
RRBEZB%E - BELBEM0M0 » REFHE O HPFERBERTHAEWNRE 7.5cm ks B
HAERE 0.4cm PAEE » VIHELIYIE 2cm i o

wm R

— BTHRERERRER RS EBROEEEE > AR _HRT A-B FiEf- R
SR —E AT B 2 R 0 HERE K > FIBEELRE » BT RAE (1) 2 A
B ZEZERTHTRE » T2E&L » EEEFTRSE S THAE (0, A, B ZERTHHERA
s “HEHKERES  BEMTE » FHEMSRATRKERR - ETREHIE RFEE (-
» B A BTFHRM B BTAF » Bfft2EIAN > BEARTHRERE B) , ARTTRM
B RTH#R » KEBRHZEHRDBLIDAMELER » FHERAR - KREREHELR - BHAMD
FHRZEEEHNLTOM » BRN PDA BREREREAER (tm) » HERRRHFIRBZTH
fEFIRE= - MERHERAZAEEKE TREENR HERETR » FHikh 4R F2, F6, F8 R F9
FEERZTREHFEENH » LORTEA -

&= OEETBEMIERAR

Table 2. The mycelial growth rate (cm) of 70 dikaryons of Flammulina velutipes

B % KX /) (EXH) Size of colony (Length (cm) X Width (cm))
5 - -
Isolate B -RABR | BRABR | F=Z2AEB | F B

st test 2nd tes 3rd test average

Fl 6.0%x6.3 6.0x5.8 8.4x8.2 5.8%x5.8

F2 6.4%x6.3 8.7x8.3 6.4%x6.4 6.2%x6.0

F3 56x%58.3 5.5x58.4 5.4x5.4 5.5x 5.4

F4 5.4x%58.3 6.0%x5.6 6.0x5.2 5.8x5.4

F$S 5.8%5.3 6.0x 4.4 6.0x5.8 5.9x%8.2

F6 6.0%5.7 5.6x5.3 6.0x5.8 5.9x5.6

F7 5.7x%5.3 8.8%5.7 6.0%x4.7 5.8x5.2

F8 6.5%6.3 6.3%6.2 5.8%5.5 6.2%x6.0

F9 6.2%5.9 6.0%x5.8 6.2%x6.2 6.2X6.0

FV 6.9%6.5 6.1x6.0 6.0%x5.7 6.3%x6.1

F 2001 x 6006 6.4%6.2 6.2%6.0 6.4%6.4 6.3%6.2
F 2001 x 6007 5.0%5.0 54x44 5.5%5.5 8.3%x5.0
F 2001 X 6009 6.4x6.2 6.8%x6.6 6.4x6.3 6.5%6.3
F 2001 x6010 5.4%85.2 5.0% 4.6 5.4%5.0 5.3%5.0
F 2001 x 6015 6.5%x6.0 6.8%x6.6 6.5%6.3 6.6x6.3
F2001 x6016 6.2%x6.0 6.3%6.0 6.4x6.2 6.3x6.1
F2001 x 6035 6.2%6.2 6.4%6.2 6.0%x6.0 6.2x6.1
F 2001 x 6036 6.2x6.0 6.0x6.0 6.2x6.0 6.1 X6.0
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Table 2. (#)
B % K /) (ExH) Size of colony (Length (cm) X Width (cm))
Isolate g —-%RABR | L _%RARBR | B=Z2KRAER|F b2

1st test 2nd test 3rd test average
F 2004 x 6001 4.8%x4.8 4.8x4.6 49%x4.7 4.8x%x4.7
F 2004 X 6006 6.0%x5.8 5.4%x5.4 6.0%x5.6 5.8 % 5.6
F 2004 6010 48x4.1 44%x44 4.3x4.1 45x%x4.4
F 2004 x6013 6.4%x6.3 6.3%6.2 6.0%x6.0 6.2%x6.2
F 2004 x6019 6.0%x6.0 5.4 %45 5.5%5.5 5.6%5.3
F 2004 x 6035 6.0%3.8 5.9x5.8 5.8x5.7 5.9x%5.8
F 2004 x 6036 5.7%x5.6 8.7%5.5 5.7x5.6 8.7%5.5
F2004 x6110 6.5%6.5 6.5%6.0 6.8x6.7 6.6 X6.4
F 2004 x 9039 72X 6.8 70X 7.0 7.0%X6.8 7.1x69
F 2004 x 9040 6.5%x6.3 6.5%6.0 6.5%6.3 6.5%6.2
F 2008 % 8098 5.3x5.0 6.5%6.0 85.7x%x5.3 5.8%x5.4
F2008x8011 6.0x5.7 56x%5.3 5.5% 4.8 5.7 %5.3
F 2008 x 8014 5.5%x 4.5 6.4%x5.0 8.5%x 54 5.8%5.0
F2008x8017 3.8%x36 3.5%x34 3.7x34 3.7%x35
F 2077 x 6006 6.3x6.3 6.5%6.5 6.0x6.0 6.3%6.3
F2071x6013 46%x4.5 8.3%5.3 46%4.4 4.8%x4.8
F 2077 x 6025 6.0%x5.9 8.7x54 54x4.8 86x%5.35
F 2077 x 6027 4.0%x4.0 3.5%3.5 46%x4.4 4.0%4.0
F2049%x 8013 6.1x6.0 6.0x5.0 56x%5.5 59x%5.5
F 2049 X 8046 5.8x%5.5 6.0x5.7 5.9x%x5.8 5.9x5.7
F 2049 x 8047 6.2%x64 6.8%6.2 6.2x6.2 6.4%6.3
F 2049 x 8048 6.5%6.0 6.6 X6.4 6.6xX6.6 6.6%x6.3
F 2014 X 6006 6.0%5.8 5.3x5.3 8.7x5.4 5.7%8.5
F2014 x€007 49%x4.9 8.3x%5.0 4.8% 4.6 5.0% 4.8
F2014 x6009 45%x4.4 5.8%x5.8 8.9%x5.9 5.4 xX5.4
F 2014 x6021 6.7%x6.7 6.7%6.7 64%x64 6.6 %66
F2014 x6022 5.6 x5.9 8.7x5.5 5.5%5.5 5.6 X5.6
F 2014 %6035 48x%x4.5 5.8x5.8 5.7%5.3 5.4 %x5.2
F 2014 x9001 4.1 x4.1 4.3%x4.2 5.1x5.0 46x4.4
F 2014 %9005 49x%x4.17 49%x4.9 4.8%4.7 49%x4.8
F 2014 %9022 5.2x85.0 5.8x5.4 5.7%x5.2 5.6%x5.2
F 2014 x9024 5.8x5.6 5.8x5.7 8.5%5.5 5.7x5.6
F 2014 %9025 46x4.2 5.5%5.4 5.8%5.8 5.3%x5.1
F 8002 x 6009 5.4 x5.0 5.8%5.0 8.5%5.5 5.6 x5.2
F 8002 x 6010 5.2x5.2 5.3%x5.3 8.7x5.7 5.4 %5.4
F 8002 x 6020 48x4.1 4.7 x 4. 4.2x4.0 46%x4.4
F 8002 X 6035 5.5%x5.0 5.4x5.3 5.2x 49 5.4 x5.1
F 8002 x 6036 3.7x35 3.8%x3.8 3.8x38 3.8x37
F 8043 %9001 5.7x5.5 5.0%5.0 5.0%5.0 5.2x5.2
F 8044 x 9003 5.4x4.4 8.3x%85.0 8.7x5.3 8.5%5.0
F 8044 x 9022 4.3%x4.8 48x%x4.4 4.0x%3.0 44x3.1
F 8044 x 9028 5.5 x85. 8.7%x55 5.8%5.7 5.6 X5.5
F 8045 %8015 6.2x6.0 6.4 %x6.2 6.0x6.0 6.2%x6.1
F 8045 % 9022 40%x3.17 4.3x3.8 8.3%x6.0 44%x45
F 8045 %9040 6.2%x6.0 85.8x5.7 5.5x5.5 5.8x5.7




234 PREEREWE B 38 B F 2 M 1989
Table 2. (#)
B % K /v (&xHE) Size of colony (Length (cm) X Width (cm))
By
Isolate BE-RABR | B RAB |  F=%xK8 | F B

Ist test 2nd test 3rd test average
F 8046 X 9037 5.2x 4.8 8.5x54 5.4%5.0 5.4 x5.1
F 8046 x 9040 6.0%x6.0 6.0%5.3 5.7x5.3 5.9x5.5
F 9001 x 8001 5.0x 4.6 4.1x38 48x%x4.1 46x4.4
F9001 x8016 4.0x3.8 43%x36 4.1x3.1 4.1x35
F 9001 x 8044 5.7%8.1 5.2x5.0 6.0 x5.2 5.6 x5.1
F 9001 x 8051 6.2%x6.0 6.0x6.0 6.2%x6.1 6.1 x6.0
F9001 x 8067 3.8x3.1 4.2x3.1 3.9%x36 4.0%x3.7
F 2045 x 8002 6.6 x6.4 7.5% 70 70%x6.5 70%6.6
F 2045 %8008 6.2%6.0 6.2x6.2 6.6 X6.2 6.3x6.1
F2045x% 8013 5.0x 4.8 5.5x%5.0 5.0x 4.8 5.2x 4.9
F2045x 8015 6.2x5.9 5.7x5.1 5.5%5.4 5.8%5.5
F2045x 8021 6.7 x6.5 6.0x6.0 6.0x6.0 6.2%x6.2
F 2045 % 8027 B5.7x5.5 5.7%x5.5 5.7x5.6 5.7%5.5
F 2045 %8029 73X 7.3 6.8%x6.6 6.7x6.6 70%X6.8
F 2045 %8031 4.4x46 4.8x 4.8 45x% 4.6 46x%x4.7
F2045x 8033 5.9x5.7 5.3x4.9 5.3x5.3 5.5x8.3
F2045x 8034 3.3x3.3 3.2x29 3.5x%x3.1 3.3%3.1

= REEEEE . MHIRAR S AHERBRELE - BEEBERLE 6.0x6.0cm Ll L%
o JL18%E » BREAY ASA BB > MBRETMARL » RUR ZERB N EHSE R TN
ZERBK » £ 0.8281g 3 0.3518g » FHILHHARI 0.5g LI L% > 6EH1218 » ffpi— S RBR

H o
K= - FHRERBIEREZ B E RIEH
Table 3. The dry weight (g) mycelium of dikaryons in the 100ml liquid medium
. ; duplicat
% x o ®  (duplicate) B G
dikaryon 1 T m average (g)

F 2001 x 6006 0.8111 0.8391 0.8342 0.8281
F2001 x6015 0.4814 0.4752 0.4886 0.4817
F2001 x6016 Q.6704 0.6603 0.6632 0.6646
F2001 x6035 0.5286 0.5414 0.5316 0.5339
F 2001 x 6036 0.7003 Q7122 0.7071 Q7067
F2004%x6110 0.4007 0.4416 0.4527 Q.4317
F 2004 x6013 0.3591 0.3342 0.3622 0.3518
F 2004 x 9039 0.7734 0.7628 0.7724 Q7695
F 2004 x 9040 0.6536 0.6448 0.6286 0.6423
F 2014 x6021 Q7902 0.7829 Q7754 0.7855
F 2045 % 8002 Q.4952 0.4876 0.4551 0.4793
F 2045 % 8008 Q.5190 Q.5441 0.5745 0.5459
F2045% 8021 Q.7824 0.7764 0.7682 0.7757
F2045x% 8029 0.3783 0.3842 0.3715 0.3800
F 2049 x 8047 0.4226 0.4414 Q4575 0.4405
F 2049 x 8048 Q.4585 0.4851 0.4742 Q4726
F 2077 x 6006 0.7124 0.7245 0.7015 0.7128
F8015%x8045 Q.7190 0.7221 0.7282 Q.7231

FV 0.7220 Q7310 0.7086 Q7205
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F2045 %8021

F x8015x8045
FV

F 2001 X 6035

F 2001 X 6036

F 2001 X 6006

F 2004 x 9039

B— - TRELEERAERE ZHERBY

‘Fig. 2. The fruiting of some different dikaryons grown in artificial medium.

B = - 5 EEE F2004%x9039 K F8015%X8045 fERBHZ ABHEEN
Fig. 3. The fruiting bodies of dikaryons F2004 X9039 and Xx8015X8045

grown in the sawdust medium
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= HEHEER  HOBH T RI8E » ZBENKIAE T RABEER B BER
EABZ HEWEF - SRR EFREFTEBRER (FV) WZERERLE » MEARES 7 HES
BEETRE (BoREM) » REAEGRAEDERR TAERBERLEE KEEHZ B0
HELATEBZENRERE -

=M~ FETEERETNBEEIRE
Table 4. The ability of fruitin_g of dikaryons on the agar medium.

F E B # (%) No. of individual 7 " RPN
B oz B
I I i} Average Cap opened
F 2001 X 6006 10 11 10 103 S
F 2001 x6015 9 11 11 10.3 ~
F 2001 x6016 8 8 9 8.3 b)
F 2001 X 6035 - — —_ —_ —
F 2001 x 6036 4 4 5 43 )
F2004x6110 8 Vi 8 71 D
F2004x6013 — —_ — — —
F 2004 x 9039 8 , 8 9 8.3 D)
F 2004 x 9040 4 5 5 41 R]
F 2004 x 6021 12 11 11 11.3 T~
F 2045 x 8002 8 8 7 77 =
F 2045 x 8008 — — —_ — —
F 2045 x 8021 4 4 3 3.1 )
F 2045 %8029 — — — — -
F 2049 X 8047 — — — — —
F 2049 x 8048 — — i — —_ —
F 2077 X 6006 8 8 10 8.7 w]
F8015x 8045 12 12 11 11.7 ]

C ERXUEREEREZAREY  ANSECBRRLANFRERRESREZH B
HWHHABZBAENBEREE - MiPERIH EHERES R TR S A2 fC T2 » 4
ZEERNAREREY  RBERHMERTA » #§ F2001x6036 B F2045x8021 4 £ 35554
P HBRERBISE - ERRBERZ AR AEREEYENEENEE (FE) -
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Table 5. The growth rate (cm) of mycelium of 12 dikaryons incubated on sawdust
medium for 18 days

" " A = duplicate 75 ¥y | ® a2 P2

dikaryon I I I average significant at 19
F 2001 X 6006 78(6.7) 76(6.8) 78(68) 77(78) b (b)
F 2001 X6015 7.2(64) 7.3(64) 7.3(6.5) 7.3(64) b (b)
F 2001 X6016 8.2(7.3) 8.2(7.2) 8.3(7.4) 8.2(7.3) a (a)
F 2001 X6035I 7.5(7.0) 75(71) 7.6(7.0) 7.5(7.0) b (a)
F 2001 X6036 6.5(5.8) 6.4(5.9) 6.8(5.8) 6.6(5.8) c (c)
F 2004 X 9039 7.8(7.0) 78(11) 7.6(7.0) 77(7.0) b (a)
F 2004 X 9040 7.6(6.7) 7.6(6.6) 7.8(6.8) 71(6.7) b (b)
F2014x6021 7.5(6.7) 74(6.6) 74(6.8) 74(8.7) b (b)
F2045x 8008 7.5(6.8) 75(7.2) 7.6(6.6) 75(6.7) b (b)
F2045x8021 6.0(8.5) 6.2(7.1) 6.1(8.5) 6.1(5.4) c (c)
F2077% 6006‘; 8.1(7.0) 8.3(6.8) 8.2(7.0) 8.2(6.9) a (b)
F8015x 8045 8.1(7.3) 8.0(7.2) 8.0(7.0) 8.0(7.2) a(a)

LEPB TR ARBERR AR R REE » (

) NR AR SRS o

Growth rate (cm) were based on the inoculation of liquid mycelium. (

inoculation of agar block of mycelium.
2 NEBRE R EBKEE RS BIRNEREAE LSD 1% TIAEEE -

Within columns, mean followed by the same lettes are not significantly different (P=0Q.01)

according Duncan’s multiple range test.

) was indicated the

A RBEBREZRERR | HI2EETREAR FV) RERERE » H-RER5RETR
& o fEREEBL F2004X9039 K F8015x8045 #EEREHHERERME (FV) » BHEKERE » &
it (E=) o ME—RIER0ATEARREEREZ WIBH A E608—10308: T 1 » (HHAEHSS
—4T% AR THEE » Hrfr F2045%x8008 MMILIEH AR » EREF T5g /M » REBREHRAME
& o BKEFE » AINR8THIIY% » ETERVIMWRERRLDBI~24% » RLBRZEHEERR

122—169g » HABAEHEFIREA o



238 RERERE H 8 B %2 M 1989

TN~ BRTHRZHBREER

Table 6. Comparison on the characteristics of fruiting bodies of dikaryons

E B G * | m e Sralk | BRMEEY o dividual | SKE

W B yield (g/bottle) Cap opened (%) | B8
dikaryon < ] ***ﬁ%‘lﬁjﬁ% RE | ER | BERE | R | BEE 7 | water | Color
\1 . Ttﬂw: GIH (1% %Eﬁ) (em) | (mm) (g% ([c—m) (5 | A (%) | cotent| -

F2001x6006 163 130 | 20 132 3504549 1os|ole21] 836 337 40 880
F2001x6016| 160, 128 | 20 145 3506337 080/0.1117] 608 224 40| = 886|
F2001%6035 160, 133 | 17| 126] 3504411 115]1223 850 340 40 876 T
F2001x6038| 155 122 | 21| 132 40lassr0 0solo2eio sar| 344 a1 sss
F2004x9039| 204 168  a| 18 155 4004340 08001215 811 322 40| 870 [
F2004x9040 155/ 132 | 15 123 35/03266) 10502231 855 357 42| 880 g
F2014x6021 180 152  b| 16| 126 4003422 090/01527] 856 334 39 860 @
F2045x8008 75| 33  d| 56| 71 30{03517 040[00598| 422 194 46 9LO| #¥
F2045%8021) 165 138 | 16| 140 30{05584 08001364 642 209 47 875 %
Fo00ix6018 168 138 | 18 142 3505374 aselaisid 847 370 44 884 S
FB015x8045 205 169  a| 18 167 40{04ssll Liojolssol 839 355 42 - 880
F2077%x6006] 163 123 | 24/ 150/ 45/05518 08501315 1039 396 38 894 He

FV 196| 160 b| 18 142 3504998 090/0.1751] 875 358 41 90.0| 5.8

* ERRORZEE  BEEEZ VIR B HRAES KRS ENEE LSD1% THEEE -
; Data were based on the average of 20 bottles, and within columns, mean followed by .the same
letters are not slgnlflcantly different (P=0.01) according Duncan’s multiple range test.

kB 100(E T REZTH

" Means of one hundred of fruiting bodies.

ek PIHR R BETIE 2/ K

Two centimeter of the stalk from basal position is cutting.

I

HTRKEN SR REZELEE » TREIBFEEAFEZ MR » 10 F2004xXF039 &
F8015x 8045 % o AT —MH/MR B vl RBLHFAHE » SUEEHT R REEIERITH N » ANERE
FrZ ¥ SHEARSNE » H 20—30lux ZEENATREZAME © » (H7E55 E0R
HRGE L E T HE 610102620 o gt a2 ZREELEMSESS » BEREET 5
%EAEETERTMAERHEE @ o hARRBARBEES LR BBRNFERE » RLRRT
ERUEMEESEER - 2B ABEREENUEARRESE  ANEERERAZES
AEkEE=3 1 1) BEVHAREHREMN AN » RT7EEWREHTE » L2 250g [ B o
ERMERER BEEFEH b REERENEENE BT » hARRT A » &R MRk
H7E58—60K » MERMER » (HELKTK © SRB2ORELAERRIFERNTR » BE—-HR
B o TAERPABE T » B F2004x9039 % F8015x8045 i et o 1SRy MIES i B8
#7E15—249% » THMIEFTA KBS TTRCE » FORT 2 HpIS38—47% » BER N AT e 608—10393%
BIERS &K BEMFESERAMNIG » 4R KETE86—91% » K IHENERE - &4t
AR » TR s BSHIER TS MG EBEEENL » BAESEH A5 A RENE
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REEMATESRIE » RLARABEETREFTE ) TRTR/MHFINA - Ml BOFREETRESE
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EUTERZBE > BIANELEER BHERNZAE  BRARY B EENEERAE
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RESHH TR

1L &85 o Zadrazil \ F % G. pump J% » 1974 » otk —MAURsei » R0 (1) 141430
2B WREEE  BILEHRE o 1974 « SEEEHREHEMN A o PEREE0 (3) 1179—1830
3. AR T © 1976« Br/ % &7 2{ES o Bt LEBA6 © 2282300 T,
4EBMR 19860 =/ % 5 7 ODRMAER « B LEEE S 1 214217 T
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Selection of Elite Lines of Winter Mushroom for

Cultivation in Taiwan'’

Ying-ming Liao*

Summary

Winter mushroom (Flammulina velutipes) is one of the important mushroom in
Taiwan. Most of the currently grown lines/strains were introduced from Japan. After
a certain period of cultivation, degeneration is commonly observed. This study is aimed
at obtaining elite lines/strains of winter mushroom for cultivation in Taiwan. Four
groups of monokaryons from Japan and Taiwan were used for intercrossing. 18 out of
the 70 dikaryons were with good mycelial growth and fruit-body formation in agar
medium. The 18 dikaryons produced between 0.3518 and 0.828lg of dry myclia in 100ml
of liquid medium. In terms of mycelial growth velocity, all dikaryons were faster by
using liquid spawn than using agar spawn. Among the 12 dikaryons tested, F2004x9039
and F8015x8045 were with stronger vigor then the others and produced economic yields
in sawdust medium. The quality of the fruiting bodies was also quite promosing.
Water content of the sporophores of the 12 testers were found between 87 and 90%.
In each saw-dust bottle, 608 to 1039 needle/individual heads were produced and 38—47
% of the needles became normal fruiting bodies. Foot cutting of the fruiting bodies lost
15—249% of the yield. The economic yield or harvested yield per bottle was ranged
between 122 and 169g. Appearance of sporophors was found between 58 and 60 days by
using liquid spawn. Results of this study indicated that dikaryons F2004Xx9039 and
F8015x 8045 can be used in commercial cultivation or used as a breeding material for
further improvement. Development or selection of elite hybrids can also be explored to
increase the quality and quantity of winter mushroom cultivation in Taiwan.

1. Contribution No. 1465 from the Taiwan Agricultural Research Institute.
2. Assistant plant Pathologist, Department of Plant Pathology, TARI, Wufeng Taichung Hsien,
Taiwan 431, ROC.
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A study on the Drying Properties of Ear Sorghum’

C. C. Chen, C. C. Lai, C. T. Tsao?, and S. F. Yu?
Summary

In order to design a practical equipment for the drying of ears sorghum, some
investigations had been conducted in this research. Experimental results indicated that
the tunnel drying method is impractical for it has a lower drying rate and relative
high energy requirement. Tradictional deep-bed stationery drying is then recommended,
using two-way drying method to solve the uniform problem of grain moisture. In com
paring with the results of thin-layer drying, the temperature distribution of grain bed
for good drying performance can be obtained. Different flow ratesand temperatures of
drying air for each drying stage will be considered as variables in the deep-bed drying
operation.

1. Contribution No. 1467 from Taiwan Agricultural Research Institute.

2. Associate researcher, Assistant researcher, junior specialist, respectively, TARI, Taichung, Taiwan,
R.O.C.

3. Assistant researcher, Taiwan Seed Improvement and Prepagation Station, Taichung, Taiwan, R. O.

C.
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FERAE » RtPgliPaz % BIBIN » SR KM B 2 HEES (driving force) IREZIFA o
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(IE 1) - BEAREMZER > WELEMLEE (Value Decrease) » TMiREZ EREHE
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KRB Y Me il » ZE AR LAR )R BERE 2 Me i » BRABRMEE REBRGER G
3) o MREERENEELIRER Z Me (# ©

Me(Ear Sorghum) = —0.32337+1.02953 Me (Kernel) -+« a3
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RREIRH N2 A ZHE > DIEIRRIEEE TR 5 Mef ISR - HAEWMT :
AROBERME » MEERRE :
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BEZ HEM At HGHER—DaMe, AMLB = FHZIEGEFER » BB ST
ZAER A FMefd -

M~ AR S EERR

— S BB BT M RE MR DU » SR AEHER (fitting  equation) 7EfREEE
SHEFRER LB T AR RN+ EE - Daniel £ Wood K (310) #iiSRE4EHERZH
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1. R-square CHHBRFRED

=1 RS s
R =1-—09 15
SYY =Y - Y)2 coerrennnerrrremiiinieriii e e (16)

Y YEZFGE
2. RSS (Sum of Square Residual)
RSS=S1(Y —Y/)2 torerrrrereernriinaiiie ittt ces e e e e an
Y’ FHAE
3. S. E. (Standard Error of Estimate of Y value)

S. E.= _1% e e (18)
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K: B Z28EE
BT B2 HEIREZ S » B 568 (Residual Plots) ZEBHEMEAZEHMEL+4EH » it
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B R TE LSRR o THH R85 2 1E 17T FI LU — 15k B 75 3 A e R R | S e
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ZINE 3 BT o [ a BURHERZEA o BHREEZ SHmnEbS M (curvilinear) » XD
THEE V)RS B SRR B 6R o

BRAERERS W

— BERG®
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(—) ER&%H% (shallow layer drying)
BUEREE : 40°C
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(=) BEEwE (float layer drying)
EATREE © 40°C
HEEE : 10, 20, 30cm
ZhEURGE £ 0.2, 0.4m/s
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A Study on the Drying Models of Ear Serghum’

C. C. Chen, C. C. Lai, and C. T. Tsao*

Summary

In this study, six drying models are evaluated for the fitting agreement of the
drying curves of ear sorghum. The quantitative value of R-square and the residual
plots are employed as the criterions. The results indicate that only the nonlinear drying
model can appropriately describe the drying curves with different drying factors,
such as drying methods, air flow rates, and thickness of grains. The final moisture
content not available in present ERH/EMC models can be obtained by the nonlinear
drying model. The K value of drying constant is significantly affected by above
factors, however, N vaiue is independent with these factors. Germination ratio for
sorghum kernels with drying treatment has no relationship with drying constants. The
traditional method to calculate the moisture loss ratio can not express adequately the

effect of drying factors.

1. Contribution No. 1466 from Taiwan Agricultural Research Institute.
2. Associate researcher, Assistant researcher, Junior specialist, respectively, TARI, Taichung,
Taiwan, R. O. C.
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