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KEMNRZERLEREERhglutamine synthetase (GS)#glutamate synthase (GOGAT)
RHGEST 1 > BRAENIEAREERSTH 0 » EEEARES  BEMEZRAEEE LN
ERW , BEGHASERERERBVIERE® o L—AHXPEBEAKRNEERR AR
BEELS s BEY » KISMEBORERLEN LRFIPE 5 R AR B LS 2R ERRR
REEE » AETRRERIRRA-RREREER  HEMEne » EHTLURE -

ARBEAL R EARBRESE » ST LR R R R AR B IR FTRATE » 2 DAFRT AU,
RO I BT R R 2 E L > DI IR ER A MR RIRIBRGR - REM R AR B
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(BC-6/F-)BFh Kt » ERETH BH28.956128.67g » HERBIENTTHE—IIERAR » 5 HBBC-S5/F
~681BC-6/F-5 At o MEEZ RHAE AR HLRT BEF » BEETHNERERCTRG25%
BLLb o i DAZE 267855 i » Bk B — MR S — R B R B » DIIEH AR 2B FR
Foo BT A B BB A |

& I KRS R 2 IR #9530 X 15cm » #RF BANE » NEEREZE 3x6m Lk » ERIEXK »
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BOEUA 5810352000 » IR S g5 » REMESEA L  WEHA BEER - #5 - EH
B HEE RRBRE  BEREE - TERERERE - WESAMRER proteinase ~ glutam-
ate dehydrogenase (GDH) BGSE=MRARAYFMOBFENE » LA BEEREE » R
EI& (major vein) BAMIE (minor vein) A » WEHEHRR HEHABER - ETRIIEART
s (A5 BISTE R KIS BRE T BRI 2 San R » BRMEEBAHIINKR 2ERT o

HEEHE R LI-30008 M &8s (ERLI-CORAR) M 5 FER BER 0 AR B » £I100°C
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W EHERTVREESBERED SR Wintermans and de Mots *® 8 Lowry ez al. "9 i
W5 5 WS & Yemm and Cocking ¢ HE44T ; SRR A Lproteinase ~ GSEGDHE
PR BSung #® - Antonielli ez al. ® B Streit and Feller ?* /i TSGR EE o EIRE
HEHEG A KSR S B g R A B REEAE « YJ/ R Safranin-fast greenF: K LE
MERZ  FTIRESHEMRECHRE 5 FIRZHEE R HEARERER#K Housley and Peterson
U AR o

BT B R OB 547 » MER RMEEREEE KIEE LI H KL EBIE (Duncan’s
New Multiple Range Test) FLLH.#s o 4
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AR A A BME 2B R EEHTINE 1 » HPegonilfEMiraB AR M infE » W&
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Table 1. Dimensions (mm) and weight (mg/grain) of brown rice of four varieties and

two backcross strains differing in grain weight.

Variety/Strain Length Width Thickness L/W Weight
Pegonil 8.09 b* 3.60 a 2.19 ¢ 2.25 41,10 a
Mira 874 a 3.15 be 278 a 2.77 3423 b
Tainung 67 5.13 e 323 b 2.03 d 1.59 2223 d
Tainung 70 544 d 307 c 2.00 d 177 2114 e
BC-5/F-5%* 5.61 ¢ 320 b 215 ¢ 175 2895 ¢
BC-6/F-4** 508 e 330 b 229 b 1.54 28.67 ¢

* Means with the same letter within each column are not significantly different at 59 level by
Duncan’s New Multiple Range Test.
*kBackcross offsprings from Tainung 67 X Pegonil.

(4 3E58.7T4mm % 3.21) » FREVAABERE 5 RAEHEEKRE4. 106 34.23mg - ZEOTH
HREEETOMRSHELE » B4 B5.13%5.44mm » $E S 3.2383.07mm » LIZE6TIR 2R EIRE
s MEZERENS IS 22.23%21. 14mgiR EEZ R AR B R E HinE B 2 B6THART - (HFE
(2.15-2.29mm) EHRZE67HE (2.03mm) » TR EREL29mg » B EE6THEHIS0% o
FLBTO4E 85 — IR GR IR P 0 7 15 A 700 5 A6 T R MR o B R 1T AR » YRR R — B EIRK
DEE s RERESER s WER - ERERK » FIBHREFINE 2 « fIEL Miraf &R (26.9cm)
» Pegonil 8 & ZEE6THT08E /4 1219.2-21. 5emZ ] » 2R RERE KE 5 FEEL MirafiPego-
nil}REEE » ZEE6THIONEE » (AESEEEFIRBERMEMER - HFATS » KBTEZER
EENGIERE » EHLERERE » KHAEECEF B ESR - ZEERHH » fIRERE-
#35 Pegonil EiMiraf EE » ZE6TIEMT0METE » (HE=HERE) » RERTOH » HE=
BEREAE ; EEEE FUEE FUESSEEnER R B rRE R A TR E - B
BB BRE R LA 7E R AR R E ] » GI3ELL Pegonil#yE (14.3) » HES@EMBEISELITES » 8
—3E IR » 7625.6—28. 120 » = HELIZEET0%% 235,887 » MirafE@RIE (30.1) -
& ECER Y ERERARTING 2 » GIFEREERE I Mira @& (23.5cm?) » Pegonil B{&
(20.8cm?) » MEFRAAERT 2 3L Bkl 5 %R KIE 5 ZEEOTHRIRTOM 5515 17.7TR14.2cm’ » HF
EREZ AN » (R RS E » ZR6THER » TETORRE 5 ANAER=REN
HES RS > dok RAERISRE N » & REMEENZRETEE - SEERFORERR
{mLiMiraftfE Rz s » ;é87 lcm? s TijPegonil » %%675%@%%70%;1;3@@?&&?;@& s SB#&Mira
{£9.5~16.4% 28.9% o %ﬁﬂ%ﬁ’ﬁ%ﬁ%ﬁ%ﬂ’]bbmjﬁun%ﬁ*ﬁ*”ﬁﬁﬁ (22) » BRI
REETTE » FoRLRAE LR 3EF BT 05 HeAI s » T T RLEE AT 6 Hu UL » MBS IR o
fEHEEEHTE » fIZELL Mira @5 » 3% 7.13mg/em? » WIERE » HAREBHRE 5 LE
=SS BRI » A4.10—4.702F] o 3 HIEE L) Pegonil{E » #=JERIAZRE6TH;
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Table 2. Comparison of dimensions, specific leaf weight and N concentration of leaf blades

at heading stage among four rice varieties differing in grain weight (1st crop, 1987).

Character Variety Flag Leaf Second Leaf Third Leaf Total

Pegonil 20.8 ab* 308 a 272 a 788 b
Leaf Area Mira 235 a 327 a 309 a 871 a
(cm?/leaf) Tainung 67 177 be 262 b 289 a 728 b
Tainung 70 142 ¢ 205 ¢ 273 a 620 ¢
Pegonil 263 ab 331 a 346 ¢ 100.0
Leaf Area Mira 270 a 375 ab 35.5 bc 100.0
(% of total) Tainung 67 24.3 ab 380 b 39.7 ab 10Q.0
Tainung 70 229 b 331 ¢ 44,0 a 100.0
Pegonil 215 b 34.5 ab 358 a
Leaf Length Mira 269 a 371 a 36.1 a
(em) Tainung 67 213 b 309 be 38.7 a
Tainung 70 192 b 266 ¢ 354 a
Pegonil 150 a 127 a 1.05 ab
Leaf Width Mira 158 a 132 a 120 a
(cm) Tainung 67 123 b 113 b 51.06 a
Tainung 70 Ll b 104 b "209 b
Pegonil 143 b 27.2 a 34.1 ab
Length/Width Mira 170 a 28.1 a ' 301 b
" Ratio Tainung 67 173 a 2713 a 33.7 ab
Tainung 70 173 a 256 a 358 a
Pegonil 470 b 429 b 310 ¢
Spec. Leaf Mira 713 a © 560 a 434 b
Wt. (mg/cm?) Tainung 67 ‘410 b 4.69 ab 523 a
Tainung 70 457 b 467 ab 453 b
Pegonil 290 a 1.99 be - 183 ¢
N Cone. (%) Mira ' 2.66 ab} 251 a {215 a
Tainung 67 230 ¢ 187 ¢ t1.69 be
Tainung 70 245 be 212 b 177 b

* Means with the same letter within each column of an individual category are not significantly
different at 59 level by Duncan’s New Multiple Range Test. ‘ o
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BE o ZET0%EMiralK » BEE I SPegonil (F2) o ETFRZEMILE » BIAREME

SRR 2 HEESETA (BRT03) » A H EETEEMES (FER6TH) - ORELMER
DL R ZE BB R Y T AL 2E o

Pegonil BRI R KRB BZ I 67 BRT0 AR » AEFTHEF=IN » RiREHE
Mira A& B MR KRE » Pegonil = REEERENFR I GENMEA (R2) o

RUBT64E 5 — PR K HA » AIEERE=HEE N ER R THEEORRENERELIIRE
3 o TS » ERRERELERIEMES » FEGERETE 5 ME I EEGRRE L Mira K& > 5
Bt 4 B LIEEOTIHEE ; HARERE TH » T2 RIR B LR fegonil % » ZER6THR
BIE o MBI 4R ES S EEGRRERE » KR EROTIES B IRAIRARIAL

Table 3. Comparison of chlorophyll and soluble protein concentrations (mg/gfw) in the

leaf blades during grain-filling among rice varieties differing in grain weight
(1st crop, 1987).

Days after Heading

Vaﬁety
. 0 4 7 11 14 18 21

Chlorophyll, flag leaf

Pegonil 142 b* 165 a 133 b 124 a 110 a 046 b 0.29 ¢

Mira 169 a 186 a 157 a 116 a — 068 b 0.59 b

Tainung 67 147 b 133 b 127 b 126 a 112 a 108 a Q.88 a
Chlorophyll, third leaf

Pegonil 104 a 131 a 121 a 088 b 048 b 030 b 018 ¢

Mira 120 a 116 a 109 a 08l b 067 b Q34 b Q038 b

Tainung 67 122 a 135 a 1.26 a 108 a 0.87 a 061 a 0.55 a
Soluble protein, flag lefa

Pegonil 56.03 a 5131 b 46.16 b 4632 a 4149 b 3190 b 2760 b

Mira 51,56 a 61.52 a 5874 a 4921 a 8177 a 3830 a 3249 ab

Tainung 67 45.63 b 4959 b 4180 b 3844 b 38.17 b 37.95 a 35.94 a

Soluble protein, third leaf

Pegonil 39.89 a 4193 a 3692 a 2998 b 2335 ¢ 1972 ¢ 1447 b

Mira 36.15 a 4177 a 3823 a 35.39 a 27.60 b‘ 25.58 b —

Tainung 67 3724 a 3934 a 3784 a 34.06 a 3190 a 3195 a 2688 a

* Means with the same letter within each column of an individual category are not significantly

different at 5% level by Duncan’s New Multiple Range Test,
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o GIETTAMERERE (£3) FH  WEERERNS R RERS » HERRE ZBERERLL
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X » Pegonil AR IE o

L REZIERE L, Pegonil FZRE67H RABHIZERE R BT ERETT 54T » REREVERBET R E
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(£4) » E—HF2 AR RER - MREESREEAEEGRBENRIER » BC-5/F-5 %

Table 4. Comparison of chlorophyll, soluble protein and free amino acid concentration
and activities of glutamate dehydrogenase (GDH) and glutamine synthetase (GS)
in the flag leaf blades among rice varieties/strains differing in grain weight at
periods during grain-filling (2nd crop, 1987).

Days after Heading

Character Variety

0 7 14 21 28

Pegonil 2.48 a* 2.52 a 1.92 be 131 ¢ 06l b

Chlorophyll Tainung 67 267 a 217 ¢ 220 ab 1,67 ab 150 a
(mg/gfw) BC-5/F-5%* 246 a 233 b 244 a 180 a —
BC-6/F-4%* 242 a 2.04 d 1715 ¢ 161 b —_

Pegonil 51.6 a 54.6 a 432 a 25.1 b 189 b

Sol. Protein Tainung 67 54.6 a 478 b 43.1 a 345 a 3Ll a
(mg/gfw) BC-5/F-5 494 a 43.7 be 452 a 308 a —
BC-6/F-4 413 b 420 ¢ 436 a 317 a —

Pegonil 491 a 352 b 45.5 a 215 d 175 b

Free Amino Acid Tainung 67 435 b 320 b 359 b 259 b 242 a
(pmol/gfw) BC-5/F-5 413 b 428 a 384 ab 24.1 ¢ —
BC-6/F-4 35.1 ¢ 322 b 363 b 304 a —

Pegonil 0.18 ¢ 0.40 a 0.28 a 0.27 a 0.25 a

Glutamate DH Tainung 67 0.28 b 027 ¢ 028 a 029 a 030 a
(pmol/gfw - BC-5/F-5 026 b 030 bo 023 b 026 a —
min) BC-6/F-4 032 a 0.35 ab 032 a 027 a —

Pegonil 192 d 228 a 245 a 127 ¢ 111 b

Glu. Synthetase Tainung 67 2.18 b 222 a 178 ¢ 172 a 173 a
{ pmol/gfw « BC-5/F-5 223 a 182 b 193 be 153 b —
min) BC-6/F-4 214 ¢ 178 b 201 b 168 a —

* Means with the same letter within each column of an individual category are not significantly
different at 5% level by Duncan’s New Multiple Range Test, .
#**Backcross offsprings of Tainung 67 X Pegonil,
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HEERZEROTHEH L2 5% » T BC-6/F-4 SR E TSI - BEEREE (F4) ; WE
RAETREEABERENZRETA » RNHMEE —BA LI BC-6/F-4B8{E5) » HHEZEROTHED, » 82
SR s 1 B Pegonil RS & -

[ HAF & R R R AR 8 R E R 7 M SRR T » £52.17-2.9mg/gfw (3%5)
» ZREOTHREBC-5/F-5E#RBEEARBANKERTHE » A% &R Pegonil #2 BC-6/F-4 %#k
> BERBE AR EEIETT S » (KRR & Pegonil iF BBk » HfE 4828 H 2B E S 0.48mg/
gfw » TREROTHZ4 - R H MENERREZ AR E EEG R AN ER R TS

Table 5. Comparison of chlorophyll, soluble protein and free amino acid concentrations
and activites of glutamate dehydrogenase (GDH) and glutamine synthetase (GS)
in the second leaf blade among rice varieties and backcross strains differing in
grain weight at periods during grain—filling (2nd crop, 1987).

Days after Heading

Character Variety

0 1 14 21 28

Pegonil 2.39 a* 243 a 1.88 be 103 b 0.48 b

Chlorophyll Tainung 67 249 a 2.46 a 2.13 ab 202 a 1.27 a
(mg/gfw) BC-5/F-5%+ 217 a 223 b 224 a 145 ab —
BC-6/F-4%* 227 a 202 ¢ 178 ¢ 143 ab —

Pegonil 589 a 464 b 35.8 ab 197 ¢ 171 b

Sol. Protein Tainung 67 462 b 50.3 a 373 a 318 a 301 a
(mg/gfw) BC-5/F-5 379 ¢ 363 ¢ 35.9 ab 270 b —
BC-6/F-4 377 ¢ 356 ¢ 32.8 b 288 ab —_

Pegonil 560 a 299 b 323 a 180 b 140 b

Free Amino Tainung 67 364 b 366 a 273 b 25.2 a 199 a
PE(deol/gfw) BC-5/F-5 337 b 295 b 271 b 224 ab —
BC-6/F-4 342 b 33.8 ab 253 b 230 a —

Pegonil 0.20 ¢ 042 a 032 a 022 a 0.19 a

Glutamate DH Tainung 67 028 b 029 b 0.27 be 023 a 022 a
(/{ mol/gfw - BC-5/F-5 029 b 030 b 0.24 ¢ 024 a —
min) BC-6/F-4 035 a 031 b 028 b 024 a —

Pegonil 193 b 2.10 a 214 a 103 ¢ 0.96 b

Glu. Synthetase Tainung 67 2.00 a 226 a 1.65 ¢ 146 ab 140 a
(_,u mol/gfw e BC-5/F-5 2.02 a 167 b 189 b 137 b —
min) BC-6/F-4 189 b 173 b 149 ¢ 158 a —

* Means with the same letter within each column of an individual category are not significantly
different at 595 level by Duncan’s New Multiple Range Test,
**Backcross offsprings of Tainung 67 X Pegonil,



284 REREDIE # 3B & 8 3 W : 1989

678 RTEY » (MEAREER (K5) » ARIENKITR ; $28HBERZLTRIE > B
B ERIE R VR EE 6T, - MifEs — BN Pegonil BZEE6T AR5 I3 A AT AR
BB R BT EEE AR - 140 22 RETEE - 210 DR L Pegonil MERE (R5) -
AP GITER S (L BER - ’ ' o '

LB — e DT L6555 Pegonil S S EERRRE » R T AREREMBFR
Bk » B AOKIEL R Pegonil % BT & B RA T R E AR N I PRl €34
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Table 6. Comparison of chlorophyll, soluble protein and free amino acid concentrations
and activities of glutamate dehydrogenase (GDH), glutamine synthetase (GS)
and proteinase activities in the second leaf blade (from top) between rice varieties
Pegonil and Tainung 67 (TNG 67) at periods during grain-filling (1st crop, 1988).

Days after Heading

Character Variety

0 4 7 11 14 18 21 26
Chlorophyll - Pegonil- 3.4 a* 284 a 286a 264a 150b 077b 068b 043D
(mg/gfw) TNG 67 305a 28la 266a 243 a 221 a 138a 1ll6a Q74 a
Sol. Protein Pegonil 433 a 435b 418a 354a 237b 196b 195b 180 a
(mg/gfw) TNG 67 467 a 446a 386a 365a 328a 200a 239 a 206
Free Amino Acid Pegonil 337a 266a 227a 204a 164 a 132a 134a 126a
(¢ mol/gfw) TNG 67 233 b 242a 191b 141b 135b 127a 109b 104 a
Glutamate DH Pegonil 024a 040a 028a 027a 02l a 02la 02la Ql7b

(p mol/gfw e min) TNG 67 025a 025b 033a 029a 013b 022a 023a Q022a

Glu. Synthetase Pegonil 238b 264a 242a 229a 19 a 128b 118b 103 a
(¢ mol/gfw e min) TNG 67 312a 247b 257a 26la 176a 1l74a 1l5la 1l26a

Proteinase Pegonil 900 a B569a 371a 143b 072a 439a 53la 632a
(¢ mol/gfw e min) TNG 67 717 b 487 a 428a 254a 092a 18b 1l18b 203b

* Means with the same letter within each column of an individual category are not significantly
different at 59, level by Duncan’s New Multiple Range Test. :

ZEZE PR TR IR B T o (AR HL O SR — AL - LR T IR i 7E R
MKI4E R » Pegonil FEMEELHELOTHAT » HBORIAMAR (F4) s MBEEEER
BRI NEE SIS » 2HRMLIEE6THES (R5) o b g RN
7 » Pegonil [7#E% HE%E il s S BRI I SR A N ZEIR6THE - BURZAENE (32 6) » FETFARL
FAREZRBIER o LHAERREZ TR BC-5/F-5 GIEER R AR = AL R BN 58BC-6/
F-4BE (E4) » B EXBEREER (55) 5 MEBOTHRILE » JIETHEEEE £
HEFRI B A |

S A ERR R AR R (GS BGDH) BB LEHTINE 4—6 5 HBL+RFS
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HIFZ 26752 % Pegonil 78 GIAEEL 58 152 B 151k » Pegonil f9 GDH (&M > FhEE HIENE » $hfE
BN IR ZERREYE (84—5) o BT RE-FEZEER AR 25> A
KIHE W7 45 S 1 DL Pegonil B& 54 » MMABERIEEMEL (R6) o RIEEIIZ » MEEZ R
B EOTHMGDHIER K LA (4 —5) ° &FATNS » GDH iEMTE S FVRLA A 7 18 5 & w3 (|
1722 R e ik o 4 — 7 BLAN o .
7ePegonil BAZE 6T HE 1 - GSIR MV HLBL AT » T REZIIE (84 —5) BL+LE—HF
(£6) BHHEELREDL » AIZEE6THRAEERMMEIIL TR TR » AEMER 1= 2 810
i > B ELPegolni MR » BUE RIEZ A o E3 %4 BC-5/F-58IZEGSiH I 7r i B Al
TRAE R R o (AZEHRE% 3 3BAIR L BC-6/F-484% o {5 & MM IIEMRARBRER » st —MESCRH
TE » KSR GS iEHE7E RS RN &R —EKE » BT » (BAEZR TR BN Z B ER
B ; NRMER R LE - AIREBR—EREE o
B S ENEPegonil ERZE E6THEEE i proteinaselFIEMIERIINE 6 5 th— 7 AfER
BRFEZEER RS S » 2RPE TS » RREEE B » ERAR L o MER LSRR
FiEM 4L Pegonil HEEE » LULERPNERSBEY » 1EhM%21E26H [ » Pegoniliifd
g 7E 5.31-6.32 #mol/gfw » min Zf » BF—HAHIZER67HIEE ( 1.18-2.03 pmol/gfw e
min) Z2=EEE ©
ARBRC+EES—IERRLLE B I A SR > FIF BT RNE EIREMIRER » 3
MBS RS I R - DUERAR B ROREARE SRR » TEHRIINE
7 o FEEH EIRETE » LAEE6T5E216.6{H5% » Pegonil MR ARIZRIEEA » AE=ERZER
TEY o MIEEEI LLE AR R EBC-5/F-6% (53.4) » Pegonil/#f&fd (48.6) o
FEMESRERAE » —AEESEL R BC-6/F-5& K » BHMMESRIFTZL. 18~2.04(F
(3 7) » Pegonil i 58BC-5/F-6/EK » ZE6THR/ o FEHE A LI BC-6/F-55 K » Z2E6751)
KRB/ o BN EFE TR MG R 2 il » BIDIZEE267325 Pegonil i@ k& » /v 1#20.314~0.3
647 » HEE FE RS 2 BC-6/F-5RMimiE (0.265) » BEREHEZIE

Table 7. Number and dimension of vascular bundle in the second leaf at 7 days after
heading of rice varieties/strains differing in grain weight (1st crop, 1988)

Number of Vascular Bundle Area (sq. mm) of
Variety
Major Minor Total Bundle Phlcem Ratio*
Pegonil 18,0 b* 48.6 ¢ 63.6 b 0.0350 b 00110 b 0.314 ab
Tainung 67 166 a 49,6 be 662 a 0.0228 ¢ 0.0083 b 0.364 a
BC-5/F-@#+* 1580 b 534 a 684 a 0.0395 b 00115 b Q291 b
BC-6/F-5#k* 144 b 504 b 64.8 b 0.0465 a 0.0123 a 0.265 ¢

* Ratio of phloem area to total bundle area.

*#Means with the same letter within each column are not significantly different at 59 level by
Duncan’s New Multiple Range Test.

#**Backcross offsprings of Tainung 67 X Pegonil.
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Comparison of Leaf Morphology and N Metabolism
Among Rice Genotypes Differing in Grain Weight'

M. L. Wei, F. C. Chang and D. J. Liu?

Summary

A medium-grain variety, Tainung 67 , a large-grain variety, Pegonil, and two each
of their BCs and BC, offsprings with caryopsis weight about 28.5mg were used to
study morphological, vascular, and N metabolism characters in their leaves. The purpose
of this study was to clarify the mechanism governing the difference in photosynthesis
and N metabolism among rice genotypes differing in grain weight. Compared to the
large-grain Pegonil, leaf length of Tainung 67 increased significantly from upper to
lower node positions, and decrease in leaf width was less significant, indicating higher
light transmission ratio within canopy and hence a possible higher photosynthetic rate.
Concentrations of leaf N and soluble protein at heading was higher for Pegonil, how-
ever, the decreases thereafter was also significant. A higher rate of senescence and loss
of physiological activities were therefore suggested. Activity of glutamine synthetase
decreased after heading, and it was higher for Tainung 67 as the plants approached
maturity. On the other hand, proteinase activity of Pegonil was three times higher than
that of Tainung 67. It was thus concluded that the capacity of N assimilation was
higher for Tainung 67 during the grain-filling period. The two backcross offsprings-
performed similar to Tainung 67 in terms of changing concentrations of N-containing
compounds and N assimilation ability after heading, as no effect of grain-weight was
observed in these genotypes. Tainung 67 was high in total vein number and vein fre-
quency, but lower in phloem area than Pegonil. The data obtained failed to assess dif-
ference in vascular capacity between the two varieties. However, the highest phloem to
vascular area ratio and heterosis in vascular area found in the two backcross off-
springs are considered as superior physiological characters which might be of value
for future variety improvement.

1 Contribution No. 1469 from Taiwan Agricultural Research Institute. This research was supported in
part by a grant from Council of Agriculture, Executive Yuan, Republic of China.
2 Respectively, Research Assistant, Research Assistant and Senior Agronomist, Department of Agrono-

my, Taiwan Agricultural Research Institute, Wufeng, Taichung, Taiwan 41301, ROC.
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ﬁfﬁ{%g—‘iﬁ& o ZNUERREI57,0008% o IREHHEARE N:P, O : K,0=150:90 : 60 kg/ha - 80 kg N
28 P,0s B KO RIBEEEIE~KNR » 54 70 kg N HbbHE LR (ES 8105 o M
B WIERE B B REESE SRR R ERREEET o £ K MEZEENS T
19884 2 211 ~19874: 8 A21 A R 19874£108 5 H o
BB B R PAEEIE B AR B Y 2 TR 5 S5 © R — B0 R R TR A
ZHEETIT » R EIIRRAE IR GRS PR  BRRIEERE C T S E R B
WAERME » BRAEIR B 5 b2 ES - KRS B0 B WA 2 K 1> B2
» BRFEBRERE » REAEIE2RAETH R » BER— AR K 5 MES 5430
RAETH—RIEE » DBEBRIORRE K o £ ¥ BFELORESE FRRAG L - 5 RERDS
PIFRETIIERR © 5 HRAMKEIE » SHAMEE - REESH - BHEKE  TRAAERESET
B o Pl R & TR SR ST
(1) w8 (days to silking) : HI3E#E F A5/ N o504 MRk HERS BRR: S0FF R 2 H i o
(2) & (plant height) : B/ EEBERIONE » HIESHEMEMER 2 FHEE > M cm
FR o
(3) BPEEMME (leaf area per plant) : H/PNEEKCEION » mIEME TS A B HEEEER
REE TR » BRLIO0.75R9.39 » FIEER cm?® BIEZFIH 29 o
(4) ZEH# (leaf number) : &/ NE R4 EBORI0N » 31 BB 2 58
(5) BBWIHERE (100-kernel weight) : 10REMEL » SEIRI00MET » BHES Ll g =
RZ o
(6) E#AEREZE (LGR-linear grain filling rate) : MFRIFEM » T— R LH M2 T
B REREEHN KR MRATREZERER SRR 0 LR EYENSLOR (mg
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[kernel-day) ©® o

(7) BEFTEH (EFPD-effective filling period duration) : S AKFHE/LGR » [} day %
FRW o

(8) RE 5 k2t ®E (five plant dry weight at maturity) : RAREEZEEES K » 7
70°C THt 5 RETHEZEI g R e

(9) 5H2H&E (five-plant fresh weight) : F/NEZEER S K> HELT » Bk
B kg BR o

(10) 5 REEEFERE (five-plant stover dry weight) : $(9)Z2EEM » BE AL H% » 7£ 70°C
TR 5 REFREERE I g R °

(11) 5#kzik%E (five-plant dry weight) @55 BREEGZREMS RREEE L g Rin°

(12) #Pk4&KE (whole-plant moisture content) =100x (542 ¥EE—- SKEKEZE)
5 BREIREEE o

(13) B &5 (ear percentage) : RHEEE BHKEE -

(14) FhiaKE (kernel moisture content) : HEMEITESFH » FHEEE > B 70°C Ti#
75 Rt » ARTHEE ; B—FERZTRAEKE =100x (FREE—-TREZE) /
FHIEFE o

(15) WEERKE (TDN%-total digestable nutrient percentage) :FHE|EXK TDN HiEik
HFREE Pioneer BT AFMERFMERFEETMHEE » HERHERKER > 2Ktz oL
THRAKE -

TDN%=100x [ (EEZHE x0.582) + (RMEEHE x0.85) / (RELZWE+REE

WE) ]

Wt AE » AEFEEHMKRAR BZTR » TR ZIEE#T 54 » ARE—FHHEE7]
BEE  MABEE  ABRE T BRRIIGERE » RERIFZIRAIE - MEF S SETFHEZR
EEE vk b » AABR S 3R 4RI 53 InARBR OR B o

R HE®

ARRBR IR 2R 316 B B A #8 H R B9 SBMLS FUANE 1 o s wI4n » ROEEREFTHM (
1987.8.21—1987.12.31) » AHER 29°C (AF) B#E TRE 17°C (+2R) £4 > MEA
R R R IR o EEERAFYM (1987.10. 5—1987.3.31) » RAFHBEER 25°C (+
) BETREE 17°C (+2A) » AtkifR 18°C £AZE=R » MEA R BREDERTRRS
o FIFEXRLETHN (1988,2.24—1988.7.31) » AAHLEER 18°C E@EIAZ= 29°C (£A) »
8 B RRE Bt f 140/ i 722 240/6 » TRBHFHR R BER R IROELER » IUHERERNY
BHLAEMTR - BREFERERMBARES » TRERR » TREGEWE » SEFEREHE21R
FR AR BFERHE  ERRETE » FRAREE » RebiRin R30RBMERE »
REERIOKBE—K - HBEETHTERANE BB EERRUIEEE -

T HEHBEEERERZHE

WA ZRE R0 ~ PRimy ~ BERREEERE OB R E - EREREE  BRREH ~ REWI 55k
SHREE - SRERBEE > MEBEKER BORIBER o RARMZLE  BEETRE - EAK
C RAMIEHE  ERERER - AR EIISMEEEEER Wik A5 KakEEs
AR > e RHERIE B 22 RAETE © SIRSRGRAACREIERT » 7EnL R ~ PARREETRE ~ ZEH B0~ O
EHE - EAREREE B EMSER  BERENE (R1) -

BRNAS BEERERER  RRMEHEXRRARERERNZER BB ZERLERE 2
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Fig 1. Monthly mean temperature and total duration of sunshine at
Wufeng (Taichung ) area from August 1987 to July 1988.
Table 1. Combined ANOVA for seven characteristics of three forage varieties
of maize grown in spring, fall and winter crop seasons.
Mean Squares
Source of
L. df | Days to | Plant Leaf area Leaf [l00-kernell LGR | EFPD | Five-plant
variation silking | height per plant number weight dry weight
(mg/ at maturity
(day) (em) (cm?) (number) (g) kernel | (day) (g)
-day)
Blocks 3 0.74* 5291 265,953.73 0.48 1.93 101 11.85% | 35761.92
Crop 2 12,665.02%*k(11,003.36%%| 15,374,142.86%* 112 4Q,50%k  5,76%¥ 152.14%*% 311,547.01%
seasons
Error (a) 6 Q.10 7713 88,583.56 0.50 3.30 0.50 2.23 39,651.33
Varieties 2 16.02%*|  213.52 1,035,164.36%* 3.20%%  387.69%k 10.14%x 171,14%¥  Q974.65
Varieties X 4 6.02%¥ 19431 611,067.56* 4.07%* 11.36% | 5.9C%k 85.70*%* 55293.05
Crop seasons
Error (b) 18 0.62 86.98 157,230.64 0.27 3.38 0.50 11.09 37;238.64

* **Significant at the 5% and 19 probability levels, respectivelv.
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v 3% 4 o FER2 BN E o RIEFTENHEERERS (78.75K) » YR REEZIREHE
RAERMIEMEER » JTUBETRAERKE o @Fki (55.75%) BMEERHIE (50.83K) - #K{iF
B AR RS R B SRR ARYSE BTSSR RS - RS TE L
FE 2M9%cm) &iE o MKE > BIEEEREERAEE - BRERRENFRZEZRFERKSZ
2—% o EREEXERSEEEN  SEEEMBRERRK TR G BEREERE o LR
Wilson et al. ®® WFeisimfy « HEFEWME » FREFEZHSERE2ER - Coligado and
Brown © E{QHH » FEEMRER B REEEEMER BRERH » RAPEERREERETR
BAF o BREHROEABESBERGENZHE » R » 2RARETH » SEREHRE - J6EH
B RER— » AT REERBERETN—KOREAZ—  REIERE DEEE S KEREIFHEE -
FRAREBNBKIERXNEFEREN  8F BENLREEEER - AR ENEEZ 38.51
KK » HABHFIES6.02K » #kIE31.49K - TRHEN A NRERERRERBEZFTBE I aE
MERERERRT AR TESREPE > A0 BBREATES c —RME » BSRE >
FRAFEHHEMGEE > 88 BRI TRERRRGEETRIEY ¢ o Bl 5 ke
BHE » FRIELEERBERKE  BREE - BFENE T HEER » EHEEERS 5 MIKIER
BESTRRAC AT REE » wEERRVR - mARHEEE (£3) s dkHigEE5=8
B+ E47 1 H4l @B ZR - SES2AMBZHREN A 240-248cm 21 » Hrrf# EATBEENERS
B o FEMBIRIE A AL, BE47 B4 MEEAE E47 BAEEE AR - EPUHERE » RRHZER
R B BEBA SHASELT o FRERAREERELEREBREL D > ARRPEHD
>EAT>H41 - HURZFEAZ B UL BHRBEZE SR EAT o

Table 2. Varietal means for seven characteristics in three crop seasons.

Days to:| Plant Leaf area Leaf 100-kernelj] LGR EFPD | Five-plant
Crop silking height | per plant number weight dry weight
seasons ' (mg/ at maturity

(day) (em) (cm?) (number) (g) kgrngl (day) (2)

~day

Spring 18.15a%  279.00a 7,466.91a 14.24a 32.95b 9.28b 36.02b 1,531.03a
Fall 50.83¢ 229.08b 5,375.83b 14.08a 33.52b 10.63a 31.49¢ 1,231.67b
Winter 55.75b 224.33b 5,670.33b 13.65a 36.72a 9.66b 39.51a 1,484.67a

*Means with the same letter within each column are not significantly different at LSDy.gs.

Table 3. Crop seasonal means for seven characteristics of three forage varieties of maize.

Dlaﬁls to | Plant Leaf area Leaf 100-kernel] LGR EFPD give—planﬁ
- silking height | per plant number weight ry weight
Varieties (mg/ at maturity
(day) (em) (cm?) (number) |. (g) kernel (day) (g)
-day)
Tainan white 60.50b* * -240.66b | - 5,925.33b 13.59b| 40.69a 11.22a 36.69a 1,446.75a
E47 62.08a 248.83a 6,496.33a 14.57a 23.65¢ 9.63b 31.07b 1,389.70a
H4l 62.75a 24291ab| 6,091.41b 13.80b 32.85b 8.72¢ 38.25a 1,410.92a

*Means with the same letter within each column are not significantly different at LSDy.gs.
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E— VB ARR AR TESREESPETZER (F4) o oh#il] » B - B - B
BUFFZ E4T R HALJEE - ERELE - BIEZEEAES o BifEREED R SEK
TFRAEIFRA - HRERMEE, HA REFZEFARE ° 5 BREEERHES EATR H41

» AR EATRRRZBRAISERR o BIEEREL 542K » ZHAEEE Y > HAx G4
WA B G EATHECE » (ARSI ER BKE o BIEEREEHKTOR » Eh ks
SERMNTE » BAT FIBRER S Mt o T HAL MEREER K35 R o ILEHS7ElIrE » R »
DR HALE X A R A RS B R 22 AR SR+ 5 BA R o

Table 4. Means for seven characteristics of three forage varieties of maize

grown in three crop seasons.

Crop Days to | Plant Leaf area Leaf 100-kernell LGR EFPD | Five~plant
seasons silking height | per plant number weight dry weigh
and. (mg/ at maturity
varieties (day) (em) (cm?) (number) (g) kernel (day) (g)
—day)
Tainan 78.00b 272.25b 7,068.50b 12.60e 39.92a 9.64bc 41.61ab 1,538.10a
white .
S | E41 78.75ab| 278.80ab; 7,630.50ab 15.07a 29.34e 10.37b 28.37e 1,431.85ab

H41 79.50a 286.25a | 7,701.75a 15.05a 29.60de 7.86d 38.08bc|  1,623.15a

Tainan 48.00f | 224.25d| 5308.75de 14.08bc]  4052a 11.88a 34.17¢d]  1,374.28ab

white
F | E47 52.25e 238.75¢ 5,901.00c 14.65ab 27.29 9.70bc 28.30e 1,16732b
H41 52.25e 224,25d | 4917.75e 13.55¢d| 32.75¢ 10.32b 32.00de;  1,153.42b

Tainan 58.50cd] 225.50cd| 5,897.00cd 14.12bc|  41.65a 12.15a 34.31cd] 1,42788ab

white
W | E47 55.25d 229.25¢d| 5,957.50c 14.00bc 32.33cd 8.83cd 36.56¢cd 1,569.95a
H41 56.50¢ 218.25d 5,156.50e 12.82de 36.20b 8.01d 44,69a 1,456.20a

*Means with the same-letter within each column are not significantly different at LSDy.s,

S: spring, F: fall, W: winter.

I HAESFEERKEHERZZE .
(A) &fE:
FFCHEERZE S SRFINE 5 o TR 5 bR E— B S S E R o RS
SE 5 PREERRAFE » ARG KR - REWE - BUE S - THESKER TDN% S5kt
MIREREREL L o R < IR RE » £ AR > BISR2RTEY o
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Table 8. Combined ANOVA for seven characteristics of three forage varieties

of maize grown in spring crop season.

Mean squares
Source of
L df |Five-plant| Five-plant [Whole-plant| Five-plant Ear Kernel TDN
variation fresh dry moisture | stover dry percentage [ moisture
weight weight content weight content
(kg) (g) (%) () (%) (%) (%)
Blocks 3 0.1963 41,571.52 19.56 40,899.56 28.69 2.282 19133
Varieties 2 1.6577% | 35,954.20 27.73 22,424.24 38.13 30.841 2.1917
Error (a) 6 0.2638 60,267.07 7.66 41,049.94 28.05 16.525 1.6071
Harvest times 2 6.2473%% 101691 372.99%* 87,993.05% 419,19%¥ 774.864%% 31,8459%*
Varieties X . 4 0.1783 62,527.62 7.88 33,759.86 11.88 4.398 1.2271
Harvest times
Error (b) 18 0.2618 30,834.59 5.99 18,285.56 1711 8.461 1.0671

*, ¥*Significant at the 5% and 19 probability levels, respectively.

% 6 AP AR RN R RS T2 LR IR T R « RRBATRERE » ot ~ MR
» HOE PR BTSRRI B 2 B T © 2R (T8 28468 > th 21DAP % 28DAP
RUBE RO 2 M BNTT T % » T 28DAP SRRCEUIRI M HRE 2 R s B47 (dhg) B H4L
(FRBERY) HyRELERER > 21DAP Z28DAP MR WIS » 28DAP LUSBEREE 2 BT T
Be o BRI S BkakE s BMES M - THAKER TDN St » = EERETRRE
REMIRZ S8 LA~ o 1 21DAP ERHMZM » SRS ERIEARELRILE o BHS
AT A B BN Y 2 8 % » BISR 5 BRUE BRI T A O 1 BRI 248 T R

Table 6. Means for seven characteristics of three forage varieties of maize grown

in spring crop season and harvested at three different mature stages.

Five-plant | Five-plant [Whole-plant| Five-plant Ear Kernel TDN
Variet Harvest fresh dry moisture | stover dry | percentage | moisture
ariety time weight weight content weight content

(kg) (g) (%) (g) (%) (%) (%)
Tainan [21DAP B.07a* 1,592.35a 68.60a 1,124.12a 2891b 4703a 65.94b
white [28DAP 4.17b 1,350.45a 67.46a 915.35b 32.18b 39.64b 66.82b
Maturity 3.78b 1,538.10a 59.28b 918.07b 40.65a 30.03¢ 70.09a
21DAP 5.35a 1,485.90a 72.08a 1,036.92a 30.29¢ 44.47a 66.00c
E47 28DAP 4.70a 1,542.50a 67.29b 975.97ab 37.19b 39.62b 68.18b
Maturity 3.59b 1,431.85a 60.01c 787.20b 44.96a 30.07¢ 70.24a
21DAP 5.63a 1,459.62a 74.20a 993.15a 32.33b 49,58a 65.36¢
H41 28DAP 5.22a 1,671.67a 67.75b 1,105.35a 33.88b 40.92b 67.28b
Maturity 4.33b 1,623.15a 62.49¢ 957.52a 40.77a 32.89¢ 69.12a

*Means with the same letter within the same column under the same varieties are not
significantly different at LSDy.gs.
DAP: Days after pollination,
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s RAE SR TDN SEERGEE 2 ST E RS « 8EWE » ZHEA721DAP B 28DAP
FPIR T ; EATR HAZTREBHERER » ZREEE T BIE -

—RIME » FHERNERKERNNEYESER TREBMEE » EEREH4 KEE66
—70% » HEEATHE KERBAS—S0%s » IRk S BB R AN EE R » B
B RBEEE R Z TR T2 o Mg B K SR R Bl L EE S » 45
MREWEIER30%ELE: © o XRB=HBNFR » 7£21—28 DAP MR » 2R a%ks
KESF67.46—68.60% s FRI&KEE539.62—47.03% ; EATHyR R4 KB 5 67.29—72.08%
» TRIGKEE 39.62—44.47% ; HAL 8k & KBS 567.75—74.209% » T-Hi& 7k 254540.92
—49.58% o FIRF AR E R L ERILRIA R RS L » BRMEE 517 28.91—37.19%
Z[E > ERHIIE A T DRI 0 o BRI » SR SRE B 0E » RRE ~ o FIREER »
TET IR BIR 1 - T LAnk R 621 —28 KB -

(B) #kfE:

RIELEERZES SIFIME T - HAMERESE - FEE SR - TR KBS
EREER - ENHAFTEEROBEREER - MEZMET R TR RERICEL 2
THEERILE (£8) » BATHEMS » E47 « H41 Wy ki ® » 548 0= 28DAP &
BR > REEH T - EREWE » HRERAEZRINTIEM » 28DAP BRI k%5
FEEREE - REGEBRAEZ8IN%E (28DAPH) %K (28DAPH) » BEE 0
TDN HRERGAE 2 8 T BARRER % » SR Cummins “Y % Hume and Campbell (1©
ZRER AR o BIF S KEETRAEKE » BRASHREHERRE 28N ER » 7 28DAP =
35DAP 2 » EREHRR FRESKE » ZEHSPET0.36—74.03% & 46.28—56.629 ;
EAT5-518568.59—74.279% % 41.93—51.00% ; H4153 516 70.58—74.17% % 42.40—52.15%
o REBIL LEERBE 2 BB » MNKIEERBF LI » NHTE ~ b hR S BELR RS
B—3RBE - KFEME » BHRRFRZADEERE » FREHERE » RHfESEB RS
FrRHERRERAR o KM El » BT EL 2 BHE » THIBEE » BN R Bk SE2 » FIREER
THEDR, o

Table 7. Combined ANOVA for seven characteristics of three forage varieties

of maize grown in fall crop season.

Mean squares
Source of dr Five-plant; Five-plant |Whole-plant| Five-plant Ear Kernel TDN
variation fresh dry moisture | stover dry | percentage | moisture
weight weight content weight content
(kg) (g) (%) (g) (%) (%) (%)
Blocks 3 1.084 45,297.20 11.802 12,537.60 12,61 8.753 0.203
Varieties 2 1.802 1 190,101.03 3.477 | 131,857.15%* 161.76% 56.16% 11,703
Error (a) 5 0.584 4546719 3.856 6,105.40 20.65 9.25 2.550
Havrest times 3 2.633%*| 353,391.48%*| 760.230%%  28,021.46%%  1,180.06%* 2,204.87%% 78.950%*
Varieties X 6 0.306 20,598.50 5.643% 8,848.92 3170 21.39% 2.622
Harvest times
Error (b) 217 0.160 21,433.21 2.196 6,082.31 14.84 6.16 1.266

*, ¥ Significant at the 5% and 19 probability levels, respectively,
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Table 8. Means for seven characteristics of three forage varieties of maize grown
in fall crop season and harvested at four different mature stages.
Harvest | Five-plant | Five-plant (Whole-plant| Five-plant Ear . Kernel » TDN
Variet fresh dry moisture | stover dry | percentage | moisture
anety weight weight content weight content
time (kg) () (%) (g) %) (%) | (%)
21DAP 3.89bc* 847.52b 78.27a 664.60b 21.74d 68.40a | = 64.02d
Tainan [28DAP 4.64a 1,203.42a 74.03b 858.55a 28.39¢ 53.63b | 65.8lc
white |[35DAP 4.45ab 1,318.35a 70.36¢ 794.02a 39.77b 46.28¢ 68.85b
Maturity 3.55¢ 1,372.75a |- 58.01d 676.10b 49.69a 31.52d 71.51a
21DAP 3.92ab 808.45b 79.17a 574.87a 28.54c¢ 63.94a 63.84c
E47 28DAP 4.20a 1,080.30a 74.27b 652.62a 33.56b 51.00b 68.80b
35DAP 3.34b 1,039.07a 68.59¢ 562.32a 45.42a 41.93c. 7Q.41ab
Maturity 2.90¢ 1,167.32a 59.77d 571.65a 50.06a 30.99d 71.62a
21DAP 3.67a 814.80b 77.8la 567.92ab 30.28¢ 63.81a 66.31c
H41 28DAP 3.8la 984.35ab 74.37b 624.87a 38.75h 52.15b 68.41b
35DAP 3.26ab 961.85ab 70.58¢ 566.40ab 40.73b 42.40c 69.79ab
Maturity 3.02b 1,153.42a 61.70d 484.,54b 50.75a 36.35d 70.84a

*Means with the same letter wiithin the same column under the same variety are not

significantly different at LSDy.s.

DAP: Days after pollination.

(C) #fE:

BEREFTRENS » ARZRTRE 18°C £4 « RRZHEREES « Bk
B BRaKE « SECENEMESLERESEY - BOBEIRE e AT B MR R s i B
R (R9) o HEEE=MEIARTRRERJI4EERZTHE (510) » REZEy (58
#O > EAT (3t ~HAL (PR A9RPREEE » 2 BIRER A 2 8 I TR A #5s o F
ReAREE > ZFEE > E4T B HA4L 55972 50DAP-60DAP ~ 60DAP—R &% 30DAP-40DAP
ZHZERVIR o Bk ERRERE 28 T8 » = EB 7 %7 30DAP-40DAP [
BIRAEAL » ZRO0DAP AIISREERS - BERE » REHA7E S0DAP Z 60DAP RIEARIE
ot » EAT & HALZE & BURRE IR ZE AR o SRk B R TR & K B RE U 2 18 I R B 2
THRAS  ZHE2RADRES—FK o REESHE TDN SEERMEZBINES » BME
T HEMLE ARERIRR T > 75 S0DAP-60DAP [ » TDN 7 % BREEHE 2 35 BRI #E 1 o
MFRI0FCRES - BIFZERA (B3 7 50DAP MyEika K& 68.30% » THEKES
48.21% » R ER M EDERA » EBFEWEH - E47 (b)) 72 50DAP = 60DAP
I » HI bR 4K E867.52—73.27% ~ TR 4K E539.58—46.66% » BT TiE 40.80—
51.08% » TDN #-1269.13—71.89% » B @i REE TR » S BHEIREEREL o H4L (
L) 78 SODAP-60DAP I » BbRFE » BB BER R EGENR EEZELE » BEE
5 HoA 1% 37.87—52.30% » TDN A1 68.34—72.21% » tik &k 2575 67.81—70.44% » T
K8k 2R 7539.09—48.70% s BIKHEHY - 545 2 » EEF TR 2 LB IEZES
(20 BuL#iHES0XR ; ME47 (F#) B H41 (FFHE) BIEZE: 4 550—60K S o

B O ISR 2 AREATER (1D > Kb =S BE2 L - EARS o
o RREEREREKE - BREGE . THEKE; BHESKERTREKE ; BEEH
F# TDN o ZEES R I L AR 058 « S EREME S LR TDN ; Bikak
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Table 9. Combined ANOVA for seven charcteristics of three forage maize

varieties grown in winter crop season.

Mean squares
Source of df Five-plant| Five-plant {Whole-plant| Five-plant Ear Kerne TDN
varation fresh dry moisture | stover dry | percentage | moisture
weight weight content weight contenlt
(kg) (g) (%) (g) (%) (%) (%)
Blocks 3 0.3445% | 3522994 2.905 31,810.05 36.13 21.12 29.61
Varieties 2 0.7645%*| 163,04 7.45%* 43.345%%| 158,511, 77%* 101.39% 18.11 13.50
Error (a) 6 0.0471 13,574.73 2.898 8,652.29 12.23 19.09 16.51
Harvest times 4| 2.1356%%* 688,258.75%* 931.317%K 50,651.76%* 2,137.36%* 3,728.64**% 193.57%*
Varieties X 8 0.2587 37,963.66%* 9.176 14,129.82% 15.59 8.44 16.62
Harvest times
Error (b) 36 0.1313 12,126.00 2971 5,355.97 7.38 12.33 15.53

* ®kSignificant at the 59 and 19, probability levels, respectively.

B TDN ; THIGKEEREEE SR TDN o Hib 8 ERFEkZERREE D
HR TDN SSEEL LIEARM 5 Sk Em S ke KB R FRE KRG REE I LA -
SHERERE S R ELEREME SR TDN SEE AN 5 FK » REZEETH
ERBRBEE IR -

Table 10. Means for seven charactertics of three forage varietis of maize grown

in winter crop season and harvested at five different mature stages.

Harvest | Five-plant | Five-plant {Whole-plant| Five-plant Ear Kernel | TDN
Variet fresh dry moisture | stover dry | percentage | moisture ’
y weight weight content weight content
time (kg) (g) (%) (g) (%) (%) (%)
30DAP 4.96a* 1,083.95b 78.15a 881.82a 18.57¢c 74.45a 62.98b
Tainan 40DAP 4.62a 1,167.82b 74.64b 761.37b 34.74b 59.47b 67.50ab
white S0DAP 4.66a 1,474.82a 68.30c 985.50a 33.32b 48.21c 67.13ab
60DAP 3.81b 1,400.00a 62.93d 697.45b 50.10a 38.83d 71.83a
Maturity 3.46b 1,427.95a 58.66e 725.67b 49.26a 28.34e 71.92a
30DAP 4.59a 879.07d 80.85a 687.97a 21.71e 74.53a 64.03b
40DAP 4.30a 947.82d 78.01b 618.75a 34.91d 57.57b 67.56b
E41 SODAP 4.42a 1,181.32¢ 73.21c 700.75a 40.80c 46.66¢ 69.13ab
60DAP 4.32a 1,404.57b 67.52d 687.02a 51.08b 39.58d 71.89a
Maturity 3.65b 1,569.95a 49.48e 660.72a 57.97a 31.48e 73.73a
30DAP 4.39a 850.27¢ 80.63a 653.52ab 23.04c 7891a 64.37b
40DAP 3.84b 858.65¢ 77.58b 552.47b 35.68b 58.86b 67.61ab
H41 50DAP 3.95b 1,173.30b 70.44c 732.30a 37.87b 48.10c 68.34ab
60DAP 4.11ab 1,324.95ab 67.81d 631.12ab 52.30a 39.09d 72.21a
Maturity 3.42¢ 1,456.20a 57.40e 654.12ab 55.30a 32.23e 73.00a

*Means with the same letter within the same column under the same variety are not
significantly different at LSDy.os5.
DAP: Days after pollination,
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Table 11. Correlation coefficients for seven characteristic of three forage
varieties of maize grown in three crop seasons.
Five-plant | Five-plant | Whole-plant | Five-plant Ear Kernel
It fresh dry moisture stover dry | percentage | moisture
em weight weight content weight content
(kg) (g) (%) (g) (%) (%)
Five-plant dry | S 0.280
weight (g) F 0.207
w —0.436
‘Whole-plant S 0.917** —0.105
moisture content' F 0.642% —Q.744%%
(%) W Q74T#F  —0.917k*
Five plant S 0.802%:* 0.610 0.614
stover dry F 0.763%¥ 0.561 0.071
weight (g) W 0.529% 0.304 —0.009
Ear percentage | S —0.787* 0.010 —0.853%* —Q.783*
(%) F —0.659% 0.633* —0.908%* —0.260
w —0.763%* 0.783** —0.881%* —0.336
Kernel moisture| S 0.915%¥ —0.002 0.958%% Q.721%* —0.900%*
content (%) F 0.617* — Q. 724%¥ 0.953%%* 0.128 —0.966%*
W 0.734%% —0.862%% 0.929%¥ 0112 —0.950%*
TDN (%) S —0.790% 0.019 —0.857*%* —0.7176* 0.998%* —0.894%*
F —Q.652% 0.617* —0.887%% —0.278 0.989%% —0.971%*
w —0.554* 0.847%%* —0.860%%* —0.083 0.878%% —0.867%*

S: spring crop, F: fall crop, W: winter crop.

*, ¥*Significant at the 59 and 19 probability levels, respectively.
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Effects of Crop Seasons on Growth and

Harvest Time of Forage Maize'

G. J. Shieh?, H. S. Lu?, K. S. Liu?, C. L. Ho* and T. C. Lee?

Summary

Three forage varieties of maize with various maturities, Tainan White (early), E47
(intermediate) and H4l (late), were grown in repllcated trlals at TARI in spring (
1988), fall (1987) and winter (1987) crops. Effects of crop seasons on growth and har-
vest time were investigated.

(1) The combined analysis of variance for days to silking, leaf area per plant, 100-
kernel weight, linear grain filling rate (LGR), effective filling period duration (
EFPD) and dry weight per plant indicated that the mean squares for crop seasons
were all significant. In most traits mean squares for varieties and varieties X crop
seasons were also significant.

(2) If fresh weight, dry weight, moisture content, ear percentage and total digestible
nutrient (TDN) were considered simultaneously, the most suitable harvest time
would be 21-28, 28-35 and 50-60 days after silking for spring, fall and winter
crops, respectively, in central Taiwan area.

“(3) The significahtly postive relationship between kernel moisture content and whole-
plant moisture content Suggested that kernel moisture would be a useful and
reliable index for determing suitable harvest time in forage maize.

1. Contribution No. 1470 from Taiwan Agricultural Research Institute.

2. Respectively, assistant agronomist, agronomist, égronomist, research assistant, Department of
Agronomy, TARI, Wufeng, Taichung Hsien, Taiwan 41301, ROC.

3. Professor, Department of Horticulture, National I-lan Institute of Agriculture and Technology, I-

lan, Taiwan, ROC.
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FEERR - ARBEREER | KEAY - KEEEDEKENT A FEERZHEKE
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ERNSERATRRETREARKEMZYE « #@HLHEREZHE » EREMHEENE
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MEEAE
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Table 1. Heterosis for grain yield before and after three cycles of combined

intrapopulation and interpopulation selection.

Heterosis
Cycle of selection BS10 RSSSC BS10xX RSSSC
F,-MP 100 x
: (Fi-MP)/MP_
....................................... Mg haleeerrermrermmnieeinnneniiin, R I

Co 8.22 9.00 9.94 133 15.45

Cy 9.21 978 10.98 1.49 15.69

C, 10.25 10.42 11.37 1.04 10.06

Cs 11.06 11.08 11.97 0.90 8.13
Mean 9.69 10.07 11.07 119 12.33
LSD(0.05) 0.81 0.58 0.55 0.17 2.49

by=b, - ZEHEEANLE ST » Lonnquist 7E1971EENAIN — MR RS 1T BB R BB BT 26
E#YEE (Combined half-sib and selfed-progeny recurrent selection program) o }tpzg
B 57 (General combining ability) ZHGER BASRZER D10 o BT RE L EH S
ERZHRAS » —RIME > FARZEESTEMEENRS  FEARERE BB - Bas7; 7
ABERZARNASRE - EEREASI 28 MBS - Hull " ZE6 B EEYR8REs e
REEER AR  HAREBREFRERR—RERALEEERE - BEREATREFSEX -
HE L FLMERD  HREERAGIZUER B RARERA SRR BEY R 2R B EEEE
US43 o Fhk 0 Si RECER o AIE S, Wbk —EE BB G ARNETRENRBEZTFE (
INFEER{EH —masking effect) » ZEBRAME I IE+ T EENTR T » HEER U EREEESHA
PULRESE D o

BMIERBESLUELZER:  BXRLARRREZHAS IR ENELETEE S E BB »
I » FIRETRBULHRR B B RT G 2B RS RSB E TR KRR B R F AR
FI{EE 1% o AT » Coors ® {HE BRI R B HER 285 (Covariance ) K » FNEEHLFR:
HETRBLKRK HZRRETE 2 imEE PR H R E B R R RN R IR E R o

—{E&EAHEE (Base population) FEBEHE » IMEGTE 52 KRREE (Subpopulation)
o BfEs Bk (Divergence) FiBR—fERES M (Genetic diversity) » SEKBEMEREE
EERRZHE - EREENRRSETED » R RZ TR IR 25 S 2 IR T AR
(Converging) » ARFTREHREIMKERAE2ZEME SR (Diverging) - HRERTEERES
W BB REE BRI AARNE » HIE—BTREE o Cress® HIBHE  BEESHHSEHE
St~ HEEEETHBRANTREBRETAREL BN - BBk - RS EEER
{E i (Dominance-associated gene effect) SR iR /EMA (Additive-associated gene effect
) ZHEEE RGOS T R 2 BB S o FIR S M5 HF#: (Divergence analysis) »
Moll and Hanson ®" 83 Jarvis % Indian Chief MEZETE RPN EEE (Full-sib family
selection) B #H:ERY » AMEERERHERZ P EESVNEBRRT LR EENE » BFy
TERR » BEERERZRECBBRAMMEERER ZEE Y - Hanson and Moll "2 #f # »
ERERME » @INEFIBEEREERE LG IMBMFEE A ERERE BEM) FHEEER -

APERTET 2 HEREER » RREF R ALHBTERR 2B s RBITRER S R
ZIERERMIT RS > B L IRE-MASIREBEEASHZUE » FERRKE TR R ELE
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Changes in Heterosis of Maize Populations as Affected
by Three Cycles of Combined Intrapopulation

and Interpopulation Improvement *
H. S. Lu?

Summary

A selection program using reciprocal recurrent selection procedures in maize (Zea
mays L.) was developed. Intrapopulation and interpopulation selection procedures were
used for two maize populations BS10 and RSSSC. Intrapopulation selection procedure
included phenotypic mass selection for multiple leaf and multiple stalk-rot disease res-
istance and S; family selection for grain yield in a high-yield environment. Interpopul-
ation improvement involved selection of testcrosses of S; family x inbred tester in a
high-yield environment. Evaluation of populations fer se, population crossses and
populations x testers for response to three cycles of selection for grain yield were
conducted at four environments. The results indicate that selection response was satis-
factory in populations per se, population crosses and populations x testers for grain yield.
Heterosis estimates for grain yield calculated as differences between population crosses

(F,) and midparents (MP) were 1.33, 1.49, 1.04 and 0.90 Mg ha~! for C,, C;, C, and
C, respectively. Heterosis calculated in 100X (F,-MP) /MP showed midparent heterosis
in C, was 15.45%. Subsequently, only a small change in C, (15.69%), but a large red-
uction in C, and C;, which were 10.05 and 8.13%, respectively. This reduction may
indicate a decrease in the frequencies of dominant genes. Greater emphasis on testcro-
sses than on S, families performance in this selection program is required to obtain
better heterotic response.

1. Contribution No. 1471 from the Taiwan Agricultural Research Institute.
2. Corn Breeder, Department of Agronomy, Taiwan Agricultural Research Institute, Wufeng, Taicﬂgn‘g,a
Taiwan 41301, ROC.
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TEELEZEEREN R LY MR
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HE AWELTEZUEREO=EHRSE GR) (BERAUE - BEbFEREH S
) BAk > RRRAT BRI UE AR 2RISR MR LTS ERS 5 » B4
ERE AR BE B s BRI » SRS AR IUBE A SHFI A L2 SR IR B AE o

HABERTA  TEE LB HEMEESERIEE Y T EESHREZ
B (LIEERS N P0s: K;0=90: 60 : 60 kg/ha » I RE R EGLEM
A fTEREER 100X 30cm 5 #3E BEHRGHET ZAEER T » TREISETEES
7 2L59t/ha » $KE 18.08—23.60 t/ha-

THEZNERRNESRFAERMTF ARG EAE T ZEY » BT US7E IS8R 55F)
AEBHREEAR | LEHEH » ATZEDER28.4% » MEHLHNERS 5.2t/ha » HEkE
REM AT ZEERTHRTRAEREARE (1.69%) 5 » HaSBEYTRENETREZ
DEREEERR » HrpRLL leucine ~ valine ~ threonine ¥ lysine 2 &2 8% 5 e/ 80T 5
BJH » BT BEENERERN G 524/ R R OE SIS » FTLER AR SR ET
THRE > (BHMABAIRSHERE  BABE2RLERE (R) 2L

ISR 2858 » IR B e » FSBHERE (Dioscoreaceae) HiEJE (Dioscorea) 281441y
s [RERE » BAR AN » 161402 RIS ~ BOWRIEWN o ZBH By 7e 21 4386004 »
RES AR ALFRPIRMY » MEEFNEEWN  SHANAGHEIME 45858 71 « ER 4 2 &
EEEEEEERTRT  FRUMERREERS  BHELEFSHEHER 02 » SRR BT
WERE > BERETDEHE » (53 2B REEROH 200 AF » REFELIAE (Dioscorea
alata L. ) ~» $HZE (D. alata L. var. purpurea (Roxb. ) M. Pouch. ) -~ [H EZ5F (D.
doryophora Hance) R FERILZE (D. japonica Thunb. var. pseudojaponica (Hay. ) Yam-
am. ) BEe

RESOFEHERE (5ERE) ARRESFEYE ZEMAR IS ESE LZEMNE » Bz RRTRL
BRRERR S ITETBIZE » IR %78 » W76 B R TE S S O (TR MO S T P 3B » i
HERELZERTEEUSE (REAR Coconut-Lisbon) MfHEME 1319 » MSBHAEE LAY
—RBERR 7 BREEER » HEREGETRERR  (tHBRHEFIEZ2% c HEAR A €
HEAMNSERDILEERE » BiCSERARE » ARTRHEARBREN 2 BR8N AR ERL &

LEBERRARIT PIRESES 1472 3 AABRRASRTEREEE AWM T 508 (BARHET—2) » &
HBE-
2 APTBREREIINA - 2WE K B
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LB AE - Hﬁ%iém LR PG L BEIEE TR o

THEEE S PPN SRS ERERLTEEE S E LB RAE (D. aata L.)
> rfﬂ U»ij'ﬁwﬂ%%l:%&tmunfﬁ' o i ILE B SIEEN  BEILERERER » NETEY

RS > B TEAIDLAGENIEE > MEFLAEZ TR - KEZEMHEMT

%%fv%%%ﬁm:»ﬂ%ﬁ” (BIE) HLHBHRMES c EREWFRRREER » Tk
B o BEE > (BFERBEA » ITAEBOM » 2IELIN » HHEEY > R 8—16cm » F 5—
8cm » PEAREIATY o BEIR T — O 1 « EMEEBHRTEE Y » KA UTRELEZFRT | 18 &
AN > EFEILEEER EE RS HETEF I » JRESER - METER RRERTER » » HEEE E
s RBTEWIS T —8 A BHIS S — 9B - SN REEFRER » RETHBERE

S L B8 A R IR 2 I ZE » ZE(LER IR BT > AHARIE N :1P.Os: K,0=50
250 :100kg/ha FIEMEERMEESEEAE® » HLUB=EHRME 90:60:120kg/ha ZER
B 09 5 TR ST » B LS 120X 20em FTEREES (0 > HAYEEMS 60x30cm H 80x30cm
SR AEE O  RAEZMES AN © » TRMES » FRESY OO RTAEZENK 0 BMiEE
I ZEE B MBS e o

HRILEER ZHARETS 7‘&@?nu@%ﬂ“ﬂ%%H@&TH&%ﬂﬂlf%m%ég&nuféfawg
s B RS R R L B RS E 2 M ESRE 0 [EEERRAE ST — A
fr 23458167 (B SHT B N BE 2 HE T TR T B BB LI B R
AR T) 2 IR R > SRR o RSB G EETIE » KA AR LEER S SRR A T
HZ B ©

MEERAE
AR FEELER S EERAE > MEELLE - ZibERERLE -
2. 558
TERGEHMTSCE T o MIE T AIEARR ¢

IRV R BT B B RTSSEAEEFARES N ER K EREZRE
» N 3B P,0s B K,O FMEFEERS60 B 120 kg/ha » FisgfiEk N=0-30-60~90 &
120 kg/ha FLHEHE ; K IBRES N & P,0s AEEERIOR 60 kg/ha » FAHAEK
K,0=0- 60120 B 180kg/ha Vi Efifd » EIREE 0.1ha 43 1,000kg » SRR SFAE
PR BB R IE r » RURASS SRR o B0 4 B R~ 6 A REMRNIR 8 RFBHRM > 1
SEIRES T E IR B TR ERE L R RIBR IR IR » 2 BB LK o ARBB=1TH > D
EEE 12m? s {FHEEE 100x30cm » RBRFEEHES RCBD =Z&|# » REABETHT » B EEGET £
ST » SIESEMT ¢ R ERSE L - PH E5.4> FEL.93% - H% P 106.8 kg/ha &
K 250 kg/ha ; £ FHAR8.5A

R TR IEET B A 2 | RRETSATE R AR T T AR T PREEIE 2 » BP80
%20 ~ 80 %30 » 10020 ~ 100 x 30 » 120 % 20 % 120 x 30cm » /NEFEFEZE 80cm » 100cm & 120cm
= FESFRETAS 9.6m?~ 12.0m? % 14.4m?» #Bak:H7 RCBD =E# > EHERLAE
matpsg 0.1ha 43 1,000 kg, N : P05 : K,0=90:60: 90 kg/ha ; 765 7L/ BHEETER »
HEEABES.5MA -

R T B LS A s B L NT6E e s AR BT E (T = AR » A~ &
Bl o LA SERE » THIES 100x30em » =174 - NEER 12m? » B H RCBD
=7 o EIERS IR ATRT » N : P,Os : K,0=90: 60 : 60 kg/ha » EHHIRS.5MN °

B E AT « NT7E 4 AZBIBEARET - BEAZTHR=EH - MEER
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(BA) 12m? » {TRREE 100x30cm » MifEEARTE > T FERLY » 58 BEHEERRK » FRK10%
» EFEHIEMEA -

TEHEUER =HBREETRMEETEREERIE  RTTREREEEFRIT BRTIR
BULZSFT=REE1T » M E RCBD 8 #H » =171 » NEWRE 12m? » {7k 100x30cm »
EEHHOT.S5EA  BEEESKE  2%E SBEE - XX -FEH - THE R E ~ M E
BRFIAKE -

_ — MR T ¢ KD SR R R > BRI 9FIA Soxhlet RMELIAMBERR & 2
HEERZ » HEBREZWERA Kieldahl KJ7H&5 6 A8 R RESPRTRHREE
BHREREEAL  FTERZGEE 6.25  MBHENE S RREE - B EREER » 8 KL
BEESEEMNESHEEE Ky MEERZE 600°C MEEFERY » BT 2R EHpA
BIRG » BYTRSENEDERUZBREAKA HNO, : HCIO, : H,SO,=4:1:1 (v/v)
ABBHMASRE % 1 N HCL @24/ EEE » ZHERR 50ml » W URETHTiES 7
K s BEF®¥EN Ca~Mg Fe-Mn~Cu K Zn » \WEESEMEREESH » TTRT
BN 57.3mg o SRIEEAR  BERBER lml s B Sul EAMERBETIES T
s TERRAT &2 EERBERILE ) DRELERSLBESR A7 MHRETIRIZRESR
FERFERFEIHRRBSIT
; MM TREZBE » BELL 100g £EINEEMS.5F K% » IRITEIT 1 58 » FIA Brook-
f@dﬁmmmmrMﬁw%ﬁ9%QQMM%%ﬂ%H$TNWOmeWu&ﬁm&ZCdm
Difference Meter (Model TC-6FX) @M ERNG Y Lra~b fE#L s ER5ITE
Brh o BIREEFERNE 3 —4EE  RESMERBUTHERRZ » RRETET 5 -

BRANR

RBIERBEEEZHRETRA S » DRETTEAMEERLEZRABEHROIA (E 1)
» 1% 3 FHABREME » TEELEZMXIEEMERKRSERAEFHEE - 1 4 ARRT 8
RE ~ FHRER B BREE 3 A sk REms » KFDRERBNEE RS E 3.35°C & 34mm
s WEERR 4 ARBISEEANEEZHERIEZER BS AREIRM » AFBHRERE
25°C LAtk HFEHEARHEERTR » FUMHMTREEUECEEREERER > IRT7T—8

=T EE ISR ETE 2 AR
Table 1. Meteorological data at Taichung area during the cultivation of

yam Coconut-Lisbon ( Dioscorea alata L. ) in 1988%

Month Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

Temrerature (C9) 1828 1828 1815 21.50 26.03 2780 2953 2835 2737 2566 2023 1694

Humidity (%) 7732 7962 8335 7820 7712 7140 7030 7245 17823 719 7487 1155
Radiation Chr) 656 5.86 462 462 499 622 667 1758 639 719 715 710
Atmospheric 1,008.16 1,008.13 1,004.93 1,004.16 997.35 994.63 993.87 933.90 997.00 998.58 1,007.67 1,009.84

pressure (mb)

Precipitation(mm) 48.80 3L70 7470 108.70 135.50 59.20 102.90 27840 19530 250 1940 9.00

 *Source: From the weather station located in TARI, 1988,
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AREFIERBEEIRE » e RERNERZEAED AR 8 AERM T RITHRA RN »
B 9 AREFMRAZEEY - BARAE  HERRAER LAY -
2. T HEILEEA R BB R E LA

Table 2. Agronomic characteristics and accumulation of fresh weight of
yam Coconut-Lisbon at stages of plant development.

Investiga - Plant Plant Stem & Stem Leaves Tuber & Root Original New

tion date p . h formed
height weight Jeaves  diameter root length tuber :
(Moot CRY el (gD (em)  (mo/pD  (s/oD  Cem) (8D (gl

4/20 0.0 66.0 10 0.00 0.0 65.0 0.0 65.0 0.0
5/20 52.2 705 20.0 0.35 119 50.5 24.4 40.0 0.0
6/20 178.0 173.0 128.8 0.51 85.2 44,2 28.1 300 0.0 .
7/20 222.4 250.0 210.5 0.52 183.6 39.5 26.7 28.1 Q0
8/20 371.0 476.3 4470 0.60 280.6 29.5 270 18.0 0.0
9/20 380.7 493.5 459.9 0.72 300.0 33.6 272 18.2 4.0
10/20 594.0 836.8 516.9 079 3209 3199 30.4 9.2 3016
11/20 594.0 942.4 489.4 0.80 223.6 453.0 30.4 8.l 4275 =

12/16 598.0 1,257.0 382.0 081 96.0 875.0 30.8 11 853.0

HE 2 RETA » TRELEZHENI0AE 5.94m » MIOAFI2ZARELFEERS - 2K
BARAEEHER EARS  TRR TREMERETR » R2AKZ2RELIOA 2 837g 1
35509 » o L BREMERNIOE E2EE > B 517g > ARBHNEEHEHEREETIEN T
B o RN Z A HHIEMLTA » 128 2 REHI108 & 5 F385nHR0.0250.46cm » FEHRI0A KefR32l
HC o (BB12F B 96 35 o ST EMR R AR BFERY 1012 AREREI LT » R E AR B FE

=3 FUREMIE A RN TR SEARERZY
Table 3. Tuber yield of yam Coconut-Lisbo n as affected by N and K fertilization

Amount of fertilizer Coconut-Lisbon Taitung local yam"

N P,0s K,0 Plot yield Yield Plot yield Yield
(kg/ha) (kg/12m?) (t/ha) (kg/12m1!) (t/ha)

0 60 120 15.12d* 12.60d 10.02d 8.34d
30 60 120 21.90c 18.25¢ 16.80c 14.01c
60 60 120 23.46b 19.45b 19.89b 16.57b
90 60 120 25.72a 21.42a 21.15a 17.63a
120 60 120 1.33¢c 17.78¢ 19.68b 16.39b
90 60 0 17.79¢ 14.82¢ 12.48b 10.40c
90 60 60 26.82a 22.35a 20.34a 16.96a
90 60 120 22.05b 18.37b 16.38b 13.64b
90 60 180 18.42¢ 15.35¢ 12.99¢ 10.83¢

®: Means followed by the same etter withi n each column are not significantly different at 5%
level by Duncan’s new multiple range test.
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24.4—30.8cm [ » #HIE (HIEE) WREEKDIERNTEZERBINZREER > FII0HRZ2E
BERESEEEEY14%  FI2AKAE 1.1g s FsH 9 ANEHRUZWER - BAREE > 1
108 ~11ARI2EZEES DS 9 B 2754~ 106.9%213.3(% o

B3 SEEETH » AFE N IEFSETEELEmtEe > @2 90 kgN/ha HEE » HNE
EES 25.7T1kg » AWEEEE 21.42 t/ha » HK/S 60 kgN/ha 8 » HAEEES 19.54 t/ha s i
RRERNERESERL.93% » BN RIEAZ AEEERE 12.60 t/ha ; ZRAELEHR
#ifE N RHEZREATEZUERRNE  HRSESREHE OkegN/ha # » HAR 60K
12074 » T N IR ZAHEEZERFE 8.34 t/hao o

pOfE K IR EYTESNSES 22 » ) 60kegK,O/ha HZzEHEE » ) EEES
26.82 kg AHEEEE 22.35 t/ka, 120 kgK,O/ha 2 E£HRE - ARHKEAEL K &7/ 250
kg/ha » FILURHE K B2 AEE SR 3E 14.82 t/ha 3 ZHAMELEERmME K Rk ER
FIRTF B2 B ERHAZE 60 kgK,O/ha - i K RAZEZANETE K IBEE
BHEERHE -

IR 3 B EAIA » FIET HRILEE I eHEE AR N P,0s : K,0=90:60:60 kg/ha #
B ML AR T B LB A R DB DU - BRI RNER S FEEM 2 HE SRR

BB A 197 (SRR I » A= 0 IS A MR BT & » (ROREEBAAWE » ATLUR
SE S LR A A TE > MR NABREZE LA AGENERES (R1) - BEEFHER
BE o ILECT RIS T Bz LSRR e B s R T (R 4) » Rl EREER GIA) » DNEAF
PRECR B AR LLE B BB In3E20—-30% (EREIRTD) o (BEMERORER RE R 2REEEERS > I
Bk 200g 2k R ERAEEEMZ AT FE ; DR RBRE 2 EEILERA » &
EoEAMNENS 4B BEEZNL.2%  ENEEREAR A ABEEZREKRES N/ AR6A
E2 120 %R 132 % » &5 %2 REEKE ; FAEER AT 40 ~ 5 AR 6 A& IR 23.10
t/ha~19.25t/ha B17.50t/ha » =EMZEREE o ML » BHERTRZLEREHIERSE
ZHERET)  HEMEIETEER4 A -

FEAREEATREEIEARERZYE (24

Table 4. Effect of planting date on the tuber yield of yam Coconut-Lisbon at Taichung area

Planting  Tuler Tqber Tubers weightier than 200g Plot yield Yield
Ooniny  Comy Cemy  NoyFer plot Fresh weight Largest twber  (u/pnty  (y/ma)
4 16.0a* 9.3a 36a 24.0a 1.64a 27.7a 23.10a
5 9.2b 6.8b 30b 21.0b 1.50a 23.1b 19.25b
6 7.3c 5.6¢ 2lc 13.5¢ 0.84b 21.0b 17.50c

#: Means followed by the same letter within each column are not significantly different at 5%
level by Duncan’s new multiple range test.

R R TR T R LR R E 2 R BT (R 5) - FTIRAKRs » TEREZLERTNER
HESEBIEMZEE - DITIES 120cm S350 » HERTERBREELD2.98 K 537.2g» £
FETIE2E  ARMEFSHRERBEMERZEI » REHEMARSSE - DTERAREIBEFS R
BEREELBNMTEEE A » DEAAR 200g ZHERBEETIEZ BT M » ERERRIRE »
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ITEER 80cm M » LAH 200g BAEERI#E:) » 95 120cm &2 83% » (A NEMERARBEE
Z21.19f% » JAKIRE 2 LB HAI » DL 80cm fTREE#IK » 3% T15g » HKE 120cm & ;5 /NE
FHEEEIITERS 120cm #H#5 > & 24.0kg » HKE 100cm % » BUNMTEEZ/NEEBBIE » 2
15 120cm #271.5% ; ZENEFSEEHEEL 100em M#E » 3% 18.52t/ha » Kk 80cm #
s 3% 17.86t/ha » &4 ME 120cm # » HAHEEERS 100cm #290% o

RARTHREHTEEUBARERZVE

Table 5. Effect of plant spacing on the tuber yield of yam Coconut-Lishon

Plant Tuber Tuber Tuker Tuber Tuters weightier than 200g Plot yield Yield
spacing number  weight length  width No per Fresh Largest
(cm) (no/hill)  (g/hill) (cm) (em) weight tuber (kg/12m?) (t/ha)
(NO /12m2) (kg/4m?)  (kg)

80x%20 1.9b* 294.9d 8.8b 71b 32.1c 12.3b 703.3a 177c 18.43a
80x%30 2.3b 460.8b 9.4b 7.5b 35.1bc 15.0a 726.7a 16.6¢ 17.28b
10020 2.3b 364.0¢ 9.6b 7.6b 29.4d 18.8¢c 423.3c 21.8b 18.20a
100 ><.30 2.1b ' 627.5a 9.3b 7.5b 39.0b 16.8a 723.3a 22.6b 18.83a
120x20  2.8a 384.3¢ 10.1a 7.4b 44.1a 12.0b 623.3b 23.1b 16.0lc
120% 30 '29a 690.1a 10.1a 8.6a 36.9b 11.0bc 713.3a 24.8a 17.25b

Average between plants

80cm 2.1b 377.9¢ 9.1a 1.3a 33.6b 13.7a 715.0a 17.2¢ 17.86b
100cm 2.2b 495.8b 9.5a 7.6a 34.2b 12.8b 573.3¢ 22.2b 18.52a
120cm 2.9a 537.2a 1Q.1a 8.0a 40.5a 11.5¢ 668.3b 24.0a 16.63¢c

Average between rows

20cm 2.33a 3477b © 9.5a T4a 38.1b 11.0b 583.3b 20.9a 17.55a

30cm 2.43a 592.8a 9.6a 7.9a 36.9a 14.3a 721.1a 21.3a 17.79a

*: Means followed by the same letter within each column are not significantly different at 5%
level by Duncan’s new multiple range test.

M RREST B ISR AR 2GR (F5) » BUMEE (20em) BTFIRTEE
Mg ERBEE > CHREB/AMEZER  PEFRKR 200g BEZRH - MERSAARES
s KEPAREIER 30cm FREEA o

IRBIE 5 KR4 > FOET REILER 2 fTRRIELL 100x30cm 83 E » HAEHESRE 18.8
t/ha » BETHTHRIEZAE
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B 8 W4 » BltE T B UBNAREERENRE 11.21 t/ha » EENFEHZ 20.38 t/ha
RErrz 22.65 t/ha » MHEESRALEREEL=E0E 2 FHAEERRZESR 2 18.7 t/ha &
%o FEH#Z 17.0t/ha Rz » FULIZ 12.93 t/ha Btk (R 6) o EREHHEEHE T T EEFUER

FR6 RRME IERERRE RSB RATHER

Table 6. Soil analysis and average tuber yield ofayam Coconut-Lisbon cujtivaied in dtfferent regions

Soil Sand Clay Silt Organic Effective Effective  Tuber Yield
Soil source pH matter P K averaged

texture (%) (%) (%) (%) (P:0s kg/ha) (K.O kg/ha)  (t/ha)* -

Taichung 5.1 L 409 140 450 187 123.2 3073 18.70
Chiayi 6.8 L 529 90 380 213 256.9 3948 17.00

Fengshan 6.8 L 409 130 460 114 133.8 162.7 12.93

*: Yield data calculated from Table 8

BREAEBNOTERRNT » H—RxhE > HEEME pH EEBEE 0 BAREREX
K 4ERE » BENEZ HEEHHRE 6 BIBTATEZSRZT » BLRENEREBREARES K
SERE  BETHATEEFLERBRTREZAR S RRZZRRASERNEE - WEK B RE
xR RR—RUEEERF ZEROE 17-18°C £F » RERELRZE RO 25—26°C
s MFMBEHRERET ZEROR 22—23°C > MEPREE-WE 4 AFHERE (R1ERT) »
£%5 21.50°C & 21.13°Cs FEUL3BE 2 23.9°C » M EETRENEERBFRIBZER »
R 5 —8 A2 THBELS 27.93°C & 27.67°C » {WRILMEZ 28.7°C WHEBHEEIL
BREGREZER  ME I —12F IIEFREZHRK ~ B » BARKEERY > ZhREERBZF
BREER 22.55°C R 21.25°C» HREILBE 2 24.25°C UBBEHERZEE 5 EEWEAE
» A5 — 8 AREMRERIL Fh » FRRRUZREZFENESR 144.32329.9 1322.8
mm » ZERMNHEBTEZ » T 9 AFRSHRY » BUlbE 2 WE#E 464.8mm > Bk 9—12
AZFHREREFRERL22.3K2.65% » EREEREGR AHESHEARLET » UBTFAFHRER
ZERRAE ) EFH A BREOTE » BEAENEEREERY > REE A RER B RN
» TR BB R T B » B B BRI » LG i it H R R et bt (%
7) e

R\ LT R ERE AR R R ER B

Table 7. Meteorological data in different regions for yield trial of yam Coconut-Lisbon*

Temperature (°C) Precipitation (mm) Radiation (hr)
Month
Chiayi Fengshan Chiayi Fengshan Chiayi Fengshan
1 17.00 18.07 42.1 84.2 4.81 —
2 16.87 18.93 16.3 10.0 4.59 —
3 17.40 21.50 52.8 12.8 4.13 —
4 21.13 23.90 98.7 1179 3.63 —




TEREUEZEERNRMESHHE 319

Table 7. (#)
Temperature (°c) Precipitation (mm) Radiation Chr)
Month
Chiayi Fengshan Chiayi Fengshan Chiayi Fengsnan

5 26.57 28.57 1813 1004 5.16 —

6 28.10 28.11 199.8 2324 8.27 —

7 28.13 29.40 305.6 2023 8.03 —

8 2721 28.07 632.8 756.1 6.68 —

9 26417 28.31 176.7 464.8 5.27 —

10 24.30 27117 18 26.0 4.61 —

11 18.63 22.30 10.2 2.0 5.57 —

12 18.60 19.17 5.8 179 6.77 —

5—8 (Average) 27617 28.10 3299 322.8 7.04 —_
9—12 (Average) 21.25 24.25 48.6 1277 5.56 —
4—12 (Average) 24.09 26.19 179.2 2133 6.00 —

*: Source: from Central Weather Bureau 1988.

B3 8 MYRS R » THEUGEZHP AN  BRSIFREUSFMZ2EEERRERERARK
ER > k@bEF 2z 469cm BE 0 FHRER  BILKEERZESE 16lcm ; 2KERUEFER
Ko BEAR  RIUEHERRERZ 44.6% 5 EESEEFEAMRILZ 6.1%5% » BHERZ
s MEFENF2.3%; RERFRZERTK » M#ELZEFZ 0.64cm » HELIFEHZ 35.3cm 8
B ERTEMDHUZESES » #40TH > RILER » MERED ; A THRRAEEEUES S 972g

FO. UM ILERE CR) RARABEHEZ ABTEREEBILE
Table 8. Comparison on the agronomic characteristics and tuber yield of

four yam genotypes cultivated in different regions

. Stem New  New .

Plant Plant Tillers Leaves Tuber Root Yield

G;Eg; Locality height weight dls,:.;x:-e— & root length i?ﬁ)?fsd vtvueti);}it
(em)  (g/pl) (mo/pl) oy (nopl) (g/ph)  (em) oy (g/ply C(t/ha)
Coconut Taichung  468.7 1,134.8 2.3 Q.64 4373 972.4 30.8 2.7 815.0 22.65
Lisbon Chiayi 419.7 1,125.0 4.3 0.54 312.0 7417 35.3 5.1 7333 20.38
Fengshan 308.0 506.0 6.1 0.52 369.0 298.0 34.2 4.7 373.7 11.21
Average 398.8 921.9 4.2 Q.57 372.8 670.7 334 4.2 640.7 18.08
Brazili- Taichung  400.7 726.7 1.8 0.62 169.0 265.4 34.0 13 475.0 14.25
en yam Chiayi 430.3 728.0 5.4 0.49 37170 485.0 283 4.5 485.0 14.55
(CK;) Fengshan 345.0 1,146.7 3.0 0.62 420.0 740.0 373 2.7 730.0 20.29
Average 392.0 867.1 3.4 0.58 322.0 496.8 33.2 2.8 563.3 16.36
Chiayi Taichung 478.3 1,331.6 2.2 0.85 323.7 595.9 30.6 2.0 588.3 16.35
local Chiayi 40717 1,233.4 4.6 0.54 165.3 966.7 289 3.6 763.3 21.22
yam Fengshan 307.3. 1,073.4 4.8 0.65 553.3 531.7 34.5 5.4 466.7 12.97
(CK;) Average 3978 1,212.8 39 0.68 3474 698.1 313 3.7 606.1 16.85
Taitung Taichung  562.3 1,288.7 2.9 0.86 416.0 943.4 52.3 2.6 715.0 21.55
local  Chiayi 438.1 583.3 5.4 0.52 221.0 4283 31.0 39 426.7 11.86
yam Fengshan 4393 733.3 2.5 0.63 484.0 265.0 25.6 34 260.0 7.23

(CKj3) Average 4801 8684 3.6 0.67 373.7  545.6 36.3 33

487.2 13.54
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BIRIRJE » 2 T42g K2 MALZ W THEARESF230.6% ; ZhZFMERB=0ERD
& RE2.7TH > TRFEFRZS. VERBILZA. TR ; EFMETHEESE » (hZEF> 8l5g &KX
» KRB ERZ 733g » mNRILZ TR EIE 374g » AT DI AEE BR(E - R 11.21t/ha - I
BEEREEEST RS 22 EPE » BUETRERRBRE » KAREESIHEILZ
2.02%1.82f% » HIARHBEK -

TR T B L SR = R LA TR R AEE R (R8) » THRENEES
BB FURRBR PO ESEE R RILGENE  ERERRRE A ER NRER T E » £
TEHERRENZRE - ARTRELETMEELHQRESETD » MAKEXS » FiIUHAR
BB NI AL G Ao RN EE Bl UERERERE 7.3% > 10.5%1%33.5% » ELFEILEE
M LERMENRERE A AERERILE - BRI E 2 kEREBELELE ; Z2KREH
RIS /RS o A MESRILEELHE X BEREERNER » THELZELEE
REFHIE ~ FERT » BULRIRE ; EEUSEAIRE » DBULEHE » HRBERREY ; ZF]UH
77 B 2R EERE DB 5 BT R DI AR 2 B AT ©

# 9 T HEIEEHER Z MR R & B B OERET » MEUEER
PEBRRXZFAEBENEKE » 2HERLTREZHEBHE AR

&9 T B LgE A IR ZARBR D BT

Table 9. Correlation ccefficients among various characteristics of yam Coconut-Lisbon

Tuber & Root New

o Plant Plant Stem & Stem Leaves formed
Characteristics height weight leaves diameter
(em)  Ce/pD)  Ce/pD  (em)  (no/pl) (208 leneth - fuber
Plant height 1.0000 .9466%* .9209%* J9210%k  ,6812% JT173% JT199% | 7444%
Plant weight 1.0000 .7784% .8162%F 4359 .8955%% 5965  .C120%*
Stem & leaves 1.0000 .8811%k  ,8940%% 4178 .6831%  .4527
Stem diameter 1.0000 J1145% .5568 Ol46%kk 5894
Leaves 1.0000 —.0029 .5884  .0365
Tuber & root 1.0000 3791 9991 %*
Root length : 1.0000 4110

*: Significant at 59, level *%: Significant at 19 level

10 PO | LIZEIR KL 5 FRER PO FRAF F 45 FC LU AR T RE PO EE B ELAK
Table 10. Comparison on the partition ratios of fresh weight betweea skin and flesh
of tubers and yield of dried meat among four yam genotypes

Tuber skin Tuber flesh Yield of driel
*
Genotype Fresh Fresh Dry matter tub(etr/hr:§at

H,O
weight (%) conterft (%)  weight (%) content (%)

Coconut-Lisbon 19.1 171 80.9 284 8.20
Brazilien yam 19.2 62.3 80.8 275 3.17
(CKy) R

Chiayi local yam 23.1 60.5 769 38.5 4.46
(CK2) .

Taitung local yam 311 171 68.9 280 4.16
(CKa3) :

*: Mean data calculated from Tab. 8
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E R 10K R 7T 40 » SRR EP ARG T » ML EERH ; ERHZERETH » MET
BEXTT.T%IEY » ZHEMFTENE60.5% ; LBIUREAFEEN A » DT EER B L5 - =
W A A SRR 260% » T 2R ER28% 5 EILFE RS E235.50 R TREZ
28. 4% fR{E » (B H R PEI1SE00.5% 5 ZEMIRE AP ABE B9 » DT EENEES 5.2t/ha &

s KRB HEBENFEREFRAE > MUERE LSS 3.17t/ha RIE » MERRUIALL 105°C 7
NRpERZ IR o RIFTERARHESM SR AT o

BRI 40 » PO L S 5 py BRI B A TR 2 8K > DEREINEZ82. 9% &
s TR EH TR ZT3.6% 85 » IR RREBELERUEFRRENEEY (26.5%) 5 FEHE
BEERSE » UTREZ1.609% R EHENE2].68% 8 » ML LEE21.06% %1% 5 HAE
GEMDEBOHERT B2 ISR B LSS R ER R R (B MREL
BEH S BRI HEZ IR S RRE 0 NE10.08% » KB EERW&EER16.5% » BEENZERMT
FERT BELLE > A EREE LS -

=11 G968 LR A 2 —RAER S

Table 11. Gross composition of tuber meat of four yam genotypes

H,0 Solid Crude Crude Fiber Ash NFE*
Genotyre matter protein fat

(%) (%) (%) (%) (%) (%) (%)
Coconut- 80.33 19.67 1.9 Q.07 0.09 011 1771
Lisbon
Brazilien 82.88 17.12 1.06 Q.05 0.12 0.11 15.78
yam (CK;)
Chiayi local 73.55 26.45 1.68 0.08 0.13 0.11 24.45
yam (CK3)
Taitung local 81.99 18.01 1.29 0.05 0.07 0.08 16.52
yam (CK3)

*: Nitrogen free extract (NFE) consists of carbohydrates and some organic acids,

12T EE LSS BN A RER 2 AR S et
Table 12. Compoesition and contents of amino acids analysed from dried tuber pow-

ders of yam Coconut-Lisbon

Amino acids Composition (%) Content (n mole/100mg powder)
Asparagine 11.18 3892
*Threonine 4.69 16.29
Serine 7.00 2471
Glutamine 13.35 4171
Proline 1.47 1332
Glycine 7.61 ) L2233:
Alanine 6.72 F 2413
1/2 Cysteine 043 & 1,96

*Valine 5.24 " 1883
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Amino acids Composition (%) Content (n mole/100mg powder)
*Methionine 161 5.11
*Isoleucine 3.90 13.95
*Leucine 7.03 23.15
Tyrosine 1.73 5.71
*Phenylalanine 3.84 13.37
*Histidine 2.62 7.82
*Lysine 5.83 14,95
NH; 9.50 52.35
*Arginine 6.20 26.02
Total 100.00 365.19

*: Neczessary amino acids, tryptophan not analysel

FIRREBRSTHRNET EEUEREEYANERE 2 REABRERERLBE » hR1L2BRETH» +
BENEAE BT 2 HEEI8E (BRFIE) » AHARFEEATSH & glutamine R
asparagine » ‘AR cysteine » BEEREHRERZ SREKKXESE 100 mgirh&41.77 ~ 38.92
% 1.96 n mole » Tif@&&35¥365.19 n mole » £ ZLREEBAH » THEINEAFTETARE
TREEBLE YRR > Hr AL leucine » valine » threonine & lysine & & #% o

F13. 918 IFEARAE RSN ER B Rz Sl

Table 13. Color changes of tuber meat of four yam genotypes 24 hours after peeling off the skin

Colour change

Determine
Genotype
duration Chr) L a b
Coconut- 0 70.35b* —428 b 1075 b
Lisbon 24 79.38a — 048 a 1837 a
Brazilien 0 66.00b —347 b 1014 b
yam (CK;) 24 78.41a — 119 a 1242 a
Chiayi local 0 64.66b — 434 b 8.68 b
yam (CK3) 24 80.16a — Q61 a 14,65 a
Taitung local 0 7Q.20b — 5.66 a 1206 b
yam (CKj;) 24 83.19a — 433 a 1247 a

*:Means followed by the same letter within each column are not significantly different at 5%

level by Duncan’s new multiple range test.

R H RSP ER T2 BT « Bk —E L8R —BKk—BE—YA—H
B—REZR—E - RERBUEARAECRETRARBIARABRBEENIHREZ— » BFE



TEELSEZEERDRMES I 323

B3R RILZEF AL A B BMURE R AT 40 » B4R B 2 B (LE) 2B
% BT R R TR MER R R AR IR S RSB o

- TFEERBWLEA AR NE ) HEHRTERRERR)  RWARSRRELESDE
ERRZ— » YA RAEZRL R » HK51168.7% » HEBEGERS.6% » BEEMNRY
TRNNEKZEREERBL.37%R1.81% » Wit fR&HCa » MghZn® (£14) ©

R, THEUERRYAZEER D

Table 14. Gross composition of tuber pieces (0.5cm3) from yam Coconut-Lisbon

H,0 Crude protein Mineral elements (%)

Genotype
(%) (%) N Ca Mg Zn K

Coconut-Lisbon 8.13 8.59 137 0.38 0.11 0.01 1.81

HESNBLES B—BENE » MFEISHKEE 4 » MU LZEZE48/ NS 547 G R R 2 06 BE S L BR
BEw  THRZLBLTHEES 163.2 Centipoise BB E AL » BFEIUZELI9.3FR  MEBERE
WA FRER NS T BiEU5E215.29% 5k 26.2% » BELFAMREHZE2RZRKA -

®IS.  pufE AR EE S 2Rl

Table 15. Comparison of viscosity variation  of tuber meat within 48 hours of

peeling off the skin among four yam genotypes

Genotype Analysis duration (hr) Viscosity (Centipoise)

Coconut-Lisbon 0 158.0
24 154.5

48 177.0

Average 163.2

Brazilien yam (CK;) 0 157.0
24 158.0

48 163.0

Average 159.3

Chiayi local yam (CKj3) 0 22.0
24 28.5

48 24.0

Average 24.8

Taitung local yam (CKj3) 0 41.0
24 43.0

48 44.0

Average 42.7
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The Cultivation Techniques for Enhancing
Productivity and Processing Quality of Yam
(Dioscorea alata 1..)' Coconut-Lisbon

Sin-Yie Liu?

Summary

Four yam genotypes, including Coconut-Lisbon and three check genotypes, i. e.,
Brazilian yam, Chiayi local yam and Taitung local yam, were tested for their growth
responses to cultural practices and chemical composition of tubers was analysed. The
purpose was to develop cultural techniques suitable for the production of variety Coco
nut-Lisbon.

The results indicated that genotype Coconut-Lisbon could be cultivated on sandy
loam rich in organic matter in the regions from Taichung to Chiayi. Fertilization rate
of N:P; Os : K, 0=90 :60:60 kg/ha, planting density of 30,000 plants/ha and planting
date no later than April were recommended. Mean maximum tuber yield of 21.59t/ha
was recorded with the above-mentioned cultural conditions.

Analyses of tuber chemical composition showed that genotype Coconut-Lisbon was
high in contents of crude protein, many mineral elements and all essential amino acids.
Two characters related to processing quality, i. e., changes in color and viscosity after
peeling off the skin, were also superior to those of the other three genotypes. However,
immediate processing of tubers was suggested to avoid browning of the products.

Based on the adaptability and yield and quality performance, Coconut-Lisbon was
recommended as a superior yam variety for economic cultivation.

1. Contribution No. 1472 from Taiwan Agricultural Research Institute. This study was supported in
part by a grant from the Council for Agriculture, Executive Yuan, ROC.
2. Agronomist, Department of Agronomy, TARI, Wufeng, Taichung Hsien, Taiwan 41301, ROC,
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B HHB hRE ARK HEE

HE =SBEVEE 1 RZEAFEBAZZEEN  RERZEY - MRS - XBF
ARBSMESIAZBENET R A ARASES  MKEENREEE R RARSEKE
s MR A REIERR S saponin GREZIEK  BAHANET » U LEREMR - 1
KPP BB R « B LEGAR - ERERERSRERRAR e ERRBER T
s FREAEERRE - MEAERKEENRZEY - EERTHAEERSE > FaES
HE B YERIH27.1% > 7£ saponin SREJIE » FREASHBENZL12EE K RE
ZHEERSAE BRSBTS 0 BEKNZSRBECRE]) - RUEREE
A PSRRI

SEHEVIER | B ke ERE  —~FAKRETE 80cm - RENHER » FHA 0 HE
BRI ERECL » R 15em » 5189 L5em > TERERVIER » RERS AR &T
EWER > FRE 123—168g o MFEFELMERBRBERZIFA BT RBRPRE
Lt —E R REREE 1,000ke/ha L » FHi—FEERYR 690kg/ha » —SFpl:
# 1,168kg/ha s {irh saponin FHEER2.75% ° $I S 1.05—7.43% o

SABER (Umbelliferae) HHB (Buplewrum L.) i#y» EREEHBETBRFRE
BE2 T RIGRERELE B0 s IRAERBEZTRER K » MHEARH GRS FUIA
BEESRMELEZERESEUERRERERAR - ZBEMNE 1008L L » SiHRicPk
EEHE SRS KSR (Bupleurum kaoi Liu, Chao & Chuang) © » 5ifAEi kR EE—HIL
B BRINERY  TERAREEBLR  BIIBHEEY  AMERARZEZ 0L ER 728
KEBSEANBEEERENMRERRE » RTHBES HEESEN » FEEHB/ 51 SR ERELER
HEZZBEM (Bupleurum falcatum L. ) 7% » LUETHI{CEEERF & S HEM AR

KFTENZERBEEAETH=ZEH:: (1) BNEER  REZESRWEAR BHE +§ DA ZILE
@ HAEIERZHE  MHREEETHER  EERE » AEZ2EREERAAER » HELER
A - BEREN RERE > AIIEEERNE - BRERERRBEEREEE - (2) HE
B EEEMEEEER . WEZRACKBEE M2 EBEEYRSE saponin » EHAHIEZ
saponin & &5 0.5%EF © » AFTHEHEE B WILE saponin & &M% » MNEEE
B LMLESE MBS saponin G& - (3) VAFE  BABEARETRZZBENER]
ue (Bupleurum falcatum L. cv. TARI No. 1 TBEABEHIAR) REEE=B4EN (B.
falcatumL. » DTBEREE) HNGESTELNISEYZREE > BAREEZRENEE B

LEEEERRARIT WRRSESE 1413 e
2. AFTREREIVER - OE  HEREAREVER » EEE EPhR FEE-
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SIEEENELEE R B » HEREMEEMGTEINERKES » B AAB LI EAEREL » HE+
SR > BRI HEEBE R 2R ETE X o At o AR KBRS R R Mk
MR B » HOPE T RERRE  DUEBARSIAZRE=EEAEHBMME -

AL BE R EAEEY (mass selection) » RAFMEKREEEENBEZEERG
BH LGS  RYCEENRERE R saponin SEZENK  BAHKBEONET » CREFEHET
RAEBEWERZLEZA ERBEBEKZ KRBT ETREARE  BETREEEEZ g 9
s BIBEME " o KEEZ BRI TG o kABEMRIEAGER B RERGERE
Eﬁza—ﬁ% (8,13) o

S BT RAEY - MERHER SN MEE » AEE LR EEATERY AT RTDRRRETERH
W& M MERTER ML NEERE ~ REAZE » HUESBHEREN S > BETSESEH
s HERA GBS RNE » N2 RIARE TR EIERE » HZTEHFRERGZRTEHREZ
RRTEMZH s HEEMEZBER A —~RRIESBIEYSE o B A ER D HERBR SR
fi o (= BAER S WEBEHALMRERES 7—8 % » HBEME N TEML ML EE
HRMRERT S EE » BEEEE » KAMRARAGREZFTEAR » (REAEEVRNOEET
% AR 2 24 » E& HEERZ R B R RH i (flexibility) ® » HHREETEE
AN BEVERENE  BHAERSLERR » LEEREE - EEER L ERERE
,]i °

A2 BENIEMPZEEERE 1 RZERE » BB » MR R R L R S
EIEE  BIIRBEBRIUERE -

MR A%
— s BARRERESME

=B B AT R S i PR AR S R B AWM 2 — 0 > KA H RBSTHER
REREHATESEBLENET » HERFEA B[R BIF TR - BERFRHAMRLR » 1=
R BT TRERBFEMAEREY » MRS ERREER » UHBLHEARENT | SN2 EEE
EERERESER (ABRSESE) » BT TRE 1.29—1.52g » BHFER 20% » B
BRI T 2 33 A30—50% » HEETFe s A B E BERN25S—B AT » BHFERS 18°C » —
FEEBE 34—9Tcm > HEE1— 27 o 3 E 3050 3 » B EERUERME R BB 5 - WiEHE
WE—EZE=4F > —~E4EE 4.1-35.6cm » EK 0.37—0.89cm » HiR# 4 —125% » 2REE
1.1-5.6g » %ISR 448—79%kg/ha -

- EEEREARGE |

BlEEILILR A B8 | RREIST—64E A2l - 2o » RBIURKERERET » FRTER
Ea e MAREEENEEEERMERSHEE  RYEEEER R & saponing B »
BAHBHAET BBt E-

PEREIES + NB9—604EZEZE I ~ Zevbr 2 T RD I8 4 & 18 L0 (L e RO R 1T Aok AR 22 i » PRI
@A Co R D ZEW KBEREADSERZ2FEZETETE - R EHLERLRRE
mEHEZER o

R GR) IR ¢ R61—624 e 22t » B R E L R B LR BHETT - C. R. D.
Il , =@ NETR Sm? o FEREE 20x20cm o ML AEELQ N E B FEERE © SR
S B S R BERGRERSHEZER » AABRZETRHEEZILTSE » Rl W& —F -

EEAL | H—RN62—644 » HRNT0—T5% » ZEZ LR ZEFHEEMIE LR XFILDEGE
70 WER > TEERETREEERABENRERZEZR - :
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B—RERRR . R64—6SELEZIHMMELBEARINR FEES 2L LET C. R
D. i =BE » PEMEK 16m? » THIE 20x20cm > FELEIEB NRELBERERS o

FOREIRA © RO8—CIFEAEZ I FHME LR AZ LS +EfT» C. R D. 3%if2 =
EBE > PNEMER 16m? » {THRIE 20x20cm o BAELBEBESKE » HEEK - BE - BEREZHEE
B% o

HZREIRRR ¢ RT4—T6474KE (1,200m) RiEE (2,200m) —pRHET» MEE  NER
i 16m? > {FHRIE 20x20cm » HEE 2 ~ 6 ~ 12 1I8R24EA R AFEARYFEEERZER » B
ZEIE BEE - HRE S OB B B8 BR - BRRERERY -
= EMZENK S ¢ saponin & ENEBRABKIEET » 2RI EEDRA saponin 48
ol » RI6—TTHEZERFT EREMETT - #1T saponin & B WERREE bg » WEE » 7 HEMT
* & LLFEE (methanol) EIZERKBEEMERE » FIFETEE (n-butyl alcohol) HRAESTMMEAE
BIRER » ZHENT I » HBEYWEUZEE (ether) RN » ZEBAZTEWAIE saponin @V o

HRRHS

— - BMEBERREAEE

ESTEBEZBLEME » B ERIARREL - Zd » SARBEEE R K ZILAEE L T AR, »
FRAEEREINEE o iRHERES R ARREREERER » IR REES Rk R EER
FH o BEZERARE  REASERABERMERER  §HBREEAEZE TR ikt
WRRBESE R L AEYHH » REZEFRBIENE20% LT » MARIE N ZHEFRIEIR20
—45% o BT EFRBTA » AITHELENZET > RTRERET X MARGERVERFRER
RS » FMMERLE BB s KO RBEZEHRARERRE » FIREREE R B RERERHE
RS ETRHFRERTY ; AHkEERN TH » MEED R SGICERE 96 » PHBuareilnzE
» AFKAS TR TR B REMRZHEEREREZER - HBRLBRER A EZ—BIERZ
R RAELMET 2 TRETNR 1.39g » Bkfz 1.45g BIE - BFERR 18°C » |ml
A& 20C » ZEfkiS  HEBEMSZESB ER2ERY > REEAERZ » ZHEEE - AR
P~ HEMRRYURAEMT - MEQIAR » £ TREER T » REZREHER » MAERE > %

1. AR R AR S A R B R B A B TR

Table 1. Comparison on agronomic characteristics and yield of B. falcatum and B. falcatum

cv. TARI No. 1 after one-year cultivation (1970—1971)

Item B. falcatum cv. TARI No. 1 B. falcatum
Beginning of flowering Mar. to Apr. Apr. to May
End of flowering Dec. to Jan. Nov. to Dec.
1000-seed weight (g) 1.23—1.68 1.29—1.52
Plant height (cm) 62—108 34—917
Tillers (no./plant) 1—4 1—2
Total branches (no./plant) 33—167 30—50
Stem diameter (cm) ) 0.32—0.86 Q.30—Q.74
Root length (cm) 6.5—30.8 4.1—35.6
Root diameter (cm) 0.48—0.86 Q.37—Q.89
Lateral root (no./plant) 13—18 4—12
Root dry weight (g/plant) 3.65—6.07 1.1—5.6
Root color light to dark brown light to dark brown
Root yield (kg/ha) 1,042—1,320 448—1796
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RERZBEEFENTNARE » BERRZEBRERIE » MERH—FE RSN R BRI
FEF o FIINER 1A ©
= B (R) REHER: BRIIME2HR -

®2. FHIAE GR) HEREERLE

Table 2. Comparison on some agronomic and yield characteristics between B. falcatum and
B. falcatum cv. TARI No. 1 at three locations (1972—1973)

Plant Tillers Fresh stem Fresh root Dry root yield
Locality Genotype height & leaves wt. yield
(em) (no./pl.) (g/pl) (kg/ha)  (kg/ha) Index (%)
Taipei (B. falcatum 83 1.0 78.0 890bx 448b 100b
(EID {B. falcatum cv. 92 1.7 87.7 1,300a 654a 146a
TARI No. 1
Taoyuan ¢B. falcatum 90 18 85.9 1,650b 796b 100b
GRED {B. falcatum cv. 95 2.7 90.3 2,165a 1,10la 138a
TARI No. 1
Taichung (B. falcatum 87 15 83.7 1,349b 677b 100b
(%) 4§B. falcatum cv. 94 2.0 89.7 1,900a 954a l4la
TARI No. 1

* : Means followed by the same letter within each column at the same location are not significan-
tly different at 594 level by Duncan’s new multiple range test.

fr 6l —62F = AR 2 AR ERE R T (R 2) » DIBEESEM L s
RERZTFHBERE » AR BEEAN 2 GRERTE 2,165kg/ha » HEREESH31% » 76
B R B AR ZE R B S L HIR R E46% K 41% » BELrTan s AL MEEIRE BN
JRREE38% » MZER R HE4 % o ZEMBRIER TS ~ S EBRSRER S 1 RAE
BB o R 2RERATTA > RN ZHEERT R hEEERSRZEINENENGEN >
AR B R R E > MR ES B 2 RERRaE 2 L > 10 1,700m 258
BREEENZZRER » DA ENREIRE 2168% > RLZFEEH15% -
= ERER:

(1) H—KREBRBZAERTINE 3 FTR

]I M -RERHBRARE R R E R

Table 3. First regional trial of Bupleurum falcatum L. cv. TARI No. 1 at three locations
(1975—1976)

Plant Tillers Fresh stem Fresh Dry root yield

Locality Genotype height & leaves wt. root
€ecm)  (no./pl.) (g/pl.) (kg/ha) (kg/ha) Index (%)

Taipei B. falcatum 92a* 1.5a 80.3a 975b 525b 100

(EID {B. falcatum cv, 95a 1.8a 8l.7a 1,195a 60la 114
TARI No. 1

Ta-Hsueh B. falcatum 97a 2.0b 94.7a 1,568b 992b 100

Shan {B. falcatum cv, 100a 4,0a 95.3a 2,232a 1,113a 112

CREUD TARI No, 1

Ch’ing-Ching (B. falcatum 95a 1.9a 9Q.1a 1,352b 898b 100

Experiment {B. falcatum cv. 99a 2.8a 91.3a 2,188a 1,079 120

Station TARI No. 1

(EEES)

* . Means followed by the same letter within each column at the same location are not significan—
tly different at 594 level by Duncan’s new multiple range test.
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HE 3SR AREMAEREEHCER A BN R FE SRS 2 L B i R AL R
EE o TR AR EIRE » SR saponin &8 » IR HMANIKE ~ 0 BB BT SR LA
BEBR» RBINABEMRGRKEEL 113kg/ha » BERHEILES5% - RILFRBLESHNIY -
A RBLERR A saponin BRI KTIZ2.94% K » HRBHERE %22%%& bz 2.44% 0 HE
HERTEE - R ﬁZﬁ%fﬁ mEHAREEZ  HEREEEZIL - REURFREES =1
B PEAEZ8T » 89K 83% o B AR ER ﬁiﬁF$*jC’ BHEBEK D EZ » BT
HERREEAMTELE o G ERBRT A » ABEBFHERERSHR#EL6% » saponin
RIEH10% - ‘

(2) FoREBRBRZHERINNE AR » ARER
FAAR6ETE6 A » IRLHFHIFE695:4 1 -

F. FHE_REBRABLSER
Table 4. Second regional trial of Bupleurum falcatum L. cv. TARI No. 1 at two locations
(1979—1980)

LE R R T R R ZE 2R AL R R I B 568

Plant Tillers Root Root Root Dry root yield
Locality Cenotype height diameter length  Weight
(em) (no./pl.)  (em) (em)  (g/pl)  (kg/ha) Index(%)
Taipei B. falcatum 34.9a* 1.2a Q.6a 14.8a 1.6b 415b 100
(Z {B. falcatum cv. 35.2a 1.6a Q.7a 14.6a 2.2a 550a 133
TARI No. 1
Ta-Hsueh (B. falcatum 41.2a 1.3a Q.6a 18.4a 2.3b 575b 100
Shan {B. falcatum cv. 46.9a 1l.4a Q.8a 17.9a 2.9a 750a 130
+211) LTARI No. 1

%+ Means followed by the same letter within each column at the same location are not significan-
tly different at 5% level by Duncan’s new multiple range test.

ARBEHRBBNEEEES 4 8 » AFTEEEERFUEESEE - ERKTLURBERER
EHZBENE  URATHE2BRHEEENBR @A » TRERKZUZERES » RBRESE
FEESWEH B » 5K LB EEHIEEN » FTUNERIOEB % » KB REEH 2 mEkE
EWBEERE » AERAEEEREZEIEHE—FERmHE% » EH saponin FEMEHEH1 % o K

xS EME=REHABER
Table 5. Third regional trial of Bupleurum falcatum L. cv. TARI No. 1 at two locations
(1985—1987)

Culture  Plant Plant Tillers Total Stem Root Root Dry root yield
duration height weight branches diameter leagth diameter
(month) (ecm) (g/pl.) (no./pl) (no./pl) (cm) (em) (ecm) (g/pl)  (kg/ha)
Tsun-yang (FFRE,1200m)
2 18.30c*  24lc 1.00b 1.5¢ 0.38b 12.75¢ 0.26d 0.28¢ 45¢
6 78.40b 43.47b 1.00b 121.0b 0.46b 14.04bc Q.72¢ 2.31c 370c
12 87.90ab 47.70b 2.70a 169.0b 0.50b 15.94bc 1.12bc 8.25h 1,320b
18 92.30ab 81.38a 3.54a 245.0a 0.52b 16.38b 1.34b 9.22b 1,475b
24 €6.15a  86.24a 3.70a 261.7a Q.79% 20.02a 1.82a 12.54a 2,006a
Mei-fung (¥gi&,2200m) '
2 18.30d 2.41e 1.00c 1.5d 0.38a 12.75¢ 0.26d 0.28d 45d
6 6Q.12¢ 32.48d 1.00c 37.0c 0.40a 15.21be Q6lc 2.16¢ 346¢
12 83.04b 48.95¢ 2.42b 54.2¢c Q.44a 17.59ab 0.89b 6.51b 1,042b
18 94.02ab  69.20b 3.20ab 95.5b 0.49a 20.41a 1.05b 8.14a 1,302a
24 109.73a  84.72a 3.79% 116.3a 0.51a 20.52a 1.33a 8.65a 1,384a

%+ Means followed by the same letter within each column -at the same location are not significan-
tly different at 5% level by Duncan’s new multiple range test,
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BEEMZ B - SRENEREEAKABR I ERAELEM » HRENER » HERERERIR
FoE L R S B AR 2 TORTT% (F4) © Rk RRBRERT 4 AEENTHRRER
B EREE31% > saponin 4B EHN16% o

(3) BERERAR : HAERFIMSE 5 R o

RRR IR A NP S RE AR » B EEHI GRS L s A RESE Y B
EmE AT TEARAEEEE (1,200m) SUfEEHIE (2,200m) A R RIT » HaREED
o BRI M H R Fse A R M7 24 A ) 2 BB R E R PR ERRE S (R
) Bk 87.9cm » AR (FE) BARE > MELRAEEYAE ; S RENER RS —
s WEESLY 5 TESTEE - BRI HM=FE S T E 2 BUE S BI HeE — I8 37 ~ 58K55% ;
HE R IR L 24E B » DHPRZEEREN - M BHS18EA RFE12EA
3604 %52% o EIHIGIEE 2 B—EHE R WB S TELT6% » MEXRBRE $EZRELS
— AR N0 T3 ; 7E5EE ~ RERMARBE T » B EE SIS —48n 57~ 165115% ;
HE RIS I o RS B a0 » MR ERERE  MREERM ZEEETIE
R e £ 21069 B 133% o &5 A B 2 EIREBRAS R A - RIS MEEIER S 7
BER RE = H AR E o (A7ERRE » B AR MBS BRI A T E S BRI RS - B
HETH2 » 18R 240 B S MR 2 s » BIBSIBMEZ1.27 113K 1. 4565 » HBURA B
R B REDEE ANEEER (K5) ° .
P SRENER | BEESHRRERSRSLS

x6. ZEEHEE | BEELMABERER

Table 6. Comparison of root yield investigated throughout all field trials of B. falcatum
L. cv. TARI No. 1 (1972—1987)

Culture

. . - Dry root yield
Locality Year Trial duration
(month) (kg/ha)

Taipei (Zir) 1972—1973  Varietal comparison 12 654
Taoyuan (kEEM) 1972—1973  Varietal comparison 12 1,101
Taichung (ZEH) 1972—1973  Varietal comparison 12 954
Taipei (ZJb) 1974 Yield investigation 18 1,090
Da-Hsueh-shan (@ 311D 1975 Yield investigation 12 1,082
Taipei (ZID 1975—1976  First regional trial 12 601
Ta-Hsueh-Shan (RZEILD 1975—1976  First regional trial 12 1,113
Ch’ing-Ching (FEEEE) 1975—1976  First regional trial 12 1,079
Experiment Station

Taipei (Zd) 1979—1980 Second regional trial 12 550
Ta-Hsueh-Shan (KREUD 1979—1980 Second regional trial 10 750
Taichung (&) 1982 Yield investigation 18 1,168
Taichung (&) 1983 Yield investigation 18 1,380
Taichung (ZE) 1985 Yield investigation 18 1,250
Taichung (&) 1986 Yield investigation 18 950
Tsun-yang (EE) 1985—1987 Third regional trial 12 1,320
Tsun-yang €D 1985—1987 Third regional trial 18 1,475
Tsun-yang (EB 1985—1987 Third regional trial 24 2,006
Mei-fung (kgiE) 1985—1987 Third regional trial 12 1,042
Mei-fung (HgI&) 1985—1987 Third regional trial 18 1,302
Mei-fung (¢=1:)) 1985—1987 Third regional trial 24 1,384

M 6 REETA » RERE « BRI — A BN 2 B B #7E 1,000kg/ha DLE » fE—
BB B A ZIL S KE HRERY T50kg/ha » HTYERIEFHAFLI0MEA 2l » FHFERN
AR BEE 2,000kg/ha ; FEFHIEIZAE M2 B BEFBEIEE - — SRR ARELRE RRL
ZE45E 690kg o (A4 H T 1,168kg o E—BERAATEL I E BIRAE T M IR R T4
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FERZ BRI 225.07kg/ha 1 » HERFRE58.28 S AKE -
A SRETEE | MRAEZEEL

R®1. EHBMEYIRTS saponin & HE

Table 7. Comparison on the saponin content (%) of various B. falcatum species

Species saponin (%)
B. falcatum L. 1.60a*
B. falcatum L. cv. TARI No. 1 1.79a
B. chinense DC. 1.57a
B. longeradiatum Turcz. 1.28b

¥ : Means followed by the same letter within column are not significantly different at
59 level by Duncan’s new multiple range test.

B 100 EY T » REHNSBEAEYESEEE - JCEMREEN » siTkgREr=
BAMER 1 REBAETMBEER 2SS (B. chinense DC.) K45 (B. longeradiatum
Turcz. ) B saponin §EFHl» ZELENEE 1 5RIBAN saponin & » BEENZ B R bLE
o M—RAEZEENRARZH8EY » KEAEEERR S BEERNEMBRAEN (7)) -
7N eniEeSE

(—) HERREC:

SEEVEE1IRNAEBIBEER-FE2ERGERE 80cm N E» BRETEE » 545D
B-® (DH2—4%) s KE&F T2 FHEH  SEREREER  DETHETEIEL—6
KER - ERA » BEETMN AR BBAERRETERE » MEFERE » BFEH  BAEZERK
35108 » BEEARIRBESTTS » 205 » EEHETTIRS — 716 » ER\ELWBIOKR 1.5cm » BEAZE
KREEFARTEE » TAHERK » FUBPITIR > EREROMEREIERE » L4IHERN - F
TTIRTSEARE o TR » BT/ TEME 5 F o BEMVIER » REREL > —~TEF &R0 N EB 3 —9
BRE s KTEWMR/NEWBEEE - RERKBEY » &% 86 B8/ EFTRENI2N RS
s BRERGRET  EHREYBEMEEERETR » BERXRSTENKRE  E—-RTEHE4—11
R BB T7T—128 - B » RS BER » KBRRER=FMD » ZBHEZ LOUKEMSGET LB &
BREX s AEBEEEREMEARSE » BEES AKERE » A BESNEEE -

(=) BEMR ,

1 EESE « FHEESEHR (2,200m) -

2.7 RIBEAK » HTHE 1.23—1.68g » BHERE 20—45% » (KIRFHEE % 7360
—87% » EEFEFBAKL (18 mesh DU E) BT ZEFELWH 30—85% » FHh HEE BEH% 9 —
19K 5% » WHEBME 16°C, 24°C DL LB HEIMFIIER ©

3. EE : HhE—F4 62—108cm 0 —FE44E 80—110cm » FEERME AR —EA—F (L
2—47%) o —FRE 463 MORETHE— 54331673 » —FPES—26157 » L4
0.32—0.86cm s —444: 0.49—0.79cm °

4T ERB—44E 6.5—-30.8cm » —F£44 12.8—40cm » FRE—4F4 0.48—0.86cm
s —fEA4 0.8—2.7cm o+ BEE 44 3.65—6.07g » —F44 8.14—12.54g » HiRg—mEsp
£13—18% » REBEEERBE » BRHMER  HEREES 54 1,042—1,320kg/ha » —F4
4 1,302—1,575kg/ha » Z4 4 1,384—2,006kg/ha » #2A saponin FHEREE 2.75% » B
£1,05—7.43% o
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5. HLAARE © FUEIRMEd S - T IEAR - FURME R Rk R s L B R - A sblk
B E R A S MR- FETE -
+ - REESH:
B 1B RES - BIEERL  BRETBRE - 2. BTRFERTHECRES » ik
HRITE © 3. ERBE o 4. WA -
BREs 1L ARESE IR AR AR 2 B R TR o (B BTER B B IR /R RIE - 2. AN
P EEREEEMRREER R ESE  ARETHAR - RRREE - BIERHRE
Bk B A AR SR o 3 R HBEREEERMEN G o
N HEHFRARERSR
(1) AMBEMRFEH BA » FEHDEDBRREORERE » LEUSRARFAEEEREASZ
BB 4 B o
(2) MEEE HEREEREAKET » BeURKREEEREE K 0—4°C KkAEPHEERN -
MEREEEE s NEETABEE A BERE - £ 8—10cm ELRFEEAH
(3) AFEEESERE » WERAREZIEEER B ERREE - MR EKTHIEREE
BT R - BT DB A B GTER - BEREEFRA K -
(4) 2 THIES 20x20cm » WATREFE— ST ARRTET o
(5) MEHHERESERRHENELE  FENRERRRE - ERNRERERE
I~ R TR R R o
(6) EHEUBERSI SR B4 R MM LR WG R » RSB/ DN ORI ESR » 7R 4R
R R 1T B — (BB » B —RRERIER e o R OBk EERREEE » IR ERA K TR - UL EE
B 1 AT (LR B8 » BB IE O R A A - BB R IR IRECIRIE o
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Development of Bupleurum falcatum 1.
Variety TARI No.1l'

S. Y. Liug, Y. T. Shyu, M. F. Hu & S. M. Chiu®

Summary

Bupleurum falcatum L. cv. TARI No. 1 was developed through mass selection from
three sources of Bupleurum falcatum L. imported from Japan in 1963. Stable yielding
potential, high quality, and wide adaptability of the new cultivar were identified through
preliminary observation, varietal comparison, yield investigation, and three regional
trials. It was released as a new medicinal variety in 1989.

Bupleurum falcatum L. cv. TARI No. 1 is a perennial herb with erect growth habit,
about 80cm in height after one-year cultivation. Leaves are opposite and larger at the
base of the plant which measures at 15cm in length and 1.5cm in width. Flowers in
compound umbels are yellow in color and small in shape. Fruit is dehiscent with two
oval-oblong seeds with 1,000-seed-weight of 1.23—1.68g. '

Experimental data indicated that root dry yield over 1,000kg/ha was obtained
after one-year cultivation on the slopes at medium to high altitudes. The yield was
about 690kg/ha and 1,168kg/ha in the lowland after one-year and one and half years
of cultivation, respectively. The crude saponin content in the root averaged at 2.75%,
with a range of 1.05—7.43%. The variety possesses wide adaptability and it can be
grown well at low to high altitude with little variability among plants.

1. Contribution No. 1473 from the Taiwan Agricultural Research Institute.
2. Agronomist, research assistant, assistant agronomist, and agronomist, respectively, Department
of Agronomy, TARI. Wufeng, Taichung Hsien, Taiwan 41301, ROC.
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& 1. HEERZET SR (RRERTRBESRERED

Table 1. Analysis of variance for concurrent model on the assumption of random sampling

Source D. F. S. S. Expectation of MS
n A 2 2
Genotype(G) n—1 Sl=pq ZlGiz a4 Q9| +Pog
=
P A 2 2
Environment(E) p—1 32=nq21E52 o2 9 | +nqu
=
n p _ 2
GXED (n—1)(p—1) Siizqz,‘I ElYij-z—Sl—SZ—--npqzi2 a2+ Qo |
i=1j=
AnL A A 2 2
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Gibi=c3G 2 i B (3Gib) =Eic (2GH
|
E,'(?;IGibi) =z1 GibiE;= g Gi(Lii—04) =ajé}1Gi2 —gciai;
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EHEREIRA o
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HEHEEMB ELHERE
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EREHNEGRS i REREE -

Dodson (1976) % Hardwick (1981) @EEEIMEAEL » REREEXBRENRAHER
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B ¢ A ERIVE REERRER » STFRTEN E—BE ARE - R SHRERTLMERTY
BB » RIRTFI S (B i BB AT 1569 ¢ (EATANR —RER MR RAZERN R RTH
RO o BREATAN » KT EE MEFREE RS2 - —~MEREERERRS ¢

A o} RERLETT » o} BERIAMT o
X » Breese (1969) ZE7E#E1T MR IRMRER% - FERBHGER T ENRMETHHEOSRIE
ES » REFEREEE NEHTRABRNRESE » AEEBFSEREEEN K NMEEZERAE
B WREFRRE BRRREEN B ERAE » RBROMEERE (3) XER » MAREET
SHRPZGTTHIEES & R T ARG E BRI TR R s HESEEERZ ARG

(08 4G 2) [0 woorreeente e 20)

Forfr of 25 P TG PR BOUT DU B AL R U BR BRI AR RO E 2 S T LG5 o
MBRBERE—EREEAE » AIESRERERER G RERE » HRANKAEKRER-KEZE—
RIRBE | TR » ABHERZHNAEETBERS

(08 402 402) [ 04 oeerereriiinie e 21)

A of BREET o
FHIERERA » EM A ¢ A BRI TANEREBITEE » QIR EF EROTEN T EE
=

(0'(2; +g% +02) lgzp ........................................................................... (22)

R ot BiEMGRBUR IR BER ARG REZ BTG il Bl & 8 HRm s LiE»
s RIS ZETAN _EAYRCR -

BHaHh

PR B R 2 B AR B A TR AT AT B A 0 DA Lu and Wu (1987) #9585l
¥ Arabidopsis thaliana 7 24 {AH 3R 12 MAREE T RBTERN (5 7:8) W2 eEEEH
RO -

FRE A Z B DI RINE 2 o HepERARBTRIE Z BRE A% » Erg L
ESIHERRAIEE S S TR - LHBIQEEE L - MEEE (s) BREEY » AiE
B MRS R E AR (R TTTE » AR BB DB R BB » iRE Arabidopsis thaliana AERZE
BTS2 AR BE K » TEBUREZEHFRE A Finlay-Wilkison 81 Wricke fRfE7RE 44758 ay3E
BIHE R A2t o REE e AR T (8 BB T R K b BB B (7 i a KRR R
(KIRMEL > 2) »|EZ TERRETRANEERE » B AFE FEERNERIR G AT
TEBHRM HZ BERN R ERERE - MUERB 2 RATE » Kbk 22, 1 EEEAKS
RAE » ok 11 ZMEEREEE 104.6g  AIZEURTRETE 5 EUBERESS: » SEFHELETHK
FIZHARRBR SR ANAR » BRI 2 2 MR (TR M » (B GH05 | AR R B K A3 52 » b AR I 3
o BIMRB—FERREEEORERR » R2 » ERIBE 9 NATE TR —KEH/RE » BRI
HYBRIRTK » FIZ LT BRI ISR A R R R AR B 2o &% B B R BB RS P AL 2 o

BE - HRERERIN » HETIHERETEN 2 LR A 0 o B2 HN ¢ B
0.0267+0.0115 » i3k (—1Jc, #—1/c)=(-37.0, 10.2) - ALERMERTE » BigHLELE
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5= 2. Arabidopsis thaliana 2418 7R 7E1 2/ BB TRL A LB Z AR
Table 2. ANOVA of concurrent mode! for 24 inbred lines of Arabidopsis
thaliana under 12 different environments

- .
- Variance components
Source D. F. M. S. and heritabilities

Genctype(G) 11 25944%*
Environmeat(E) 23 33830%* 0&/at=29.0%
GxE (I) 253 4480%*
Concurrence(c) 1 109738 (6% + o) / 02=488%
Residual(S) 252 4062%*
Residual regr. onto:
E(®’) 22 4412 (6% + 0% + 62) / 0%=547%
G 10 583
Residual(r) 220 4185%+* ¢=0.0267==0.0115
Error 1152 1315

*¥: Significant at 1%.

% 8. BEEHE (3:..)  BIETYME (v.5.) WEEEEREK (b & ai)
Table 3. The phenotypic mean (¥i..), environmental mean (y.j.) and
regression ccefficient (b; and aj)

Variety Vieo bi environment V.j. ai
i (g/plant) i (g/plant) !
1 93 — 09 1 51.3 013
2 66.5 1.93
3 469 — 073 2 725 073
4 283 — 063 3 34.4 — 028
5 480 — 021
6 597 — 049 4 67.3 0.69
7 493 —013
8 )17 069 5 30.8 — 050
9 456 — 02 6 448 0.10
10 67.2 —0.09
11 1046 176 7 375 — 037
12 496 0.06
13 4538 053 8 674 0.44
14 315 —0.29 9 25,0 053
15 59.0 0.03
16 421 —Q19 10 430 — 015
17 38.1 0.18
18 87 120 11 342 — 051
19 40.2 0.20 12 595 0.26
20 50.0 —023
21 54.1 0.42
22 32 — 099
23 57.8 0.36 Grand mean (m)=477-50.1
24 62.2 — 068
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—EEEUE > EHBEMIERS —37.0 B FTE R ZE T 5 10.2g o REVESE B RER N R
sk o (A FUBHE) TR0 » D PS5 K TR R B B A0 S RET2E FR o A R R R K B O
FIBE) AR B R B R D% TERRRR R « MEL » REEERREESRBTHEGR
B > BB MRS —22.9~20.7) /b » AMERARBEHMEEALE » MG > FEFHRERED
R R EARN » B R AR (SR A T 8 B R R BB B 7R A R EE TR
B — b LSRR - AUBERENBERE - SRBTRENBRBHEL SR i
s EHIERTMIE Gi=—37.08 » EFAERSRAMRET » KERBETL—BTMER To. =
10.2 + TIABRBLURR 1 GUAEHMANERR —38.9 - RHALES 9.3g) A HEHILERNE
BRI o

(RIB 2 s R 2 T a2 A AR > 7R M SR B FFRIZ AT (B B o FLBeT
EEEUERIE « % EER R SRR I 6 B (T TS o SRIERABLIETY RS | T UG
88 R T B AT T I RS 0B » TR TR BE (o2/od) E1E - 6 29.0% 5 MAEIS TR AR5 57
K> BIBTEE (F +03) [ ob AIRRBIE 5 48.8% ; MFRIIIHER - A
FRF —~ERR A SR ERIRBE T2 RIE » FHAEE (0 + of + ob) [ o} THRSRME
54.7% » HEEENIRS » (RS HETIFTIS » SRR LA9 T (5 BRI A Se U 25 » REB AR
R 5H2d o B4 » It Arabidopsis thaliana RAFK » HERBHERIMBREE AL ABEE
Kot (Lu and Wu 1987) » B felitbik » SR BATRN A ROR IR © B2 kS &
HEREARS 5 S ICBREA A (TR > IR EETEAMES .

HO@m

Wright Ar82HH SRR » (R 7EEERRE (b)) BMARMKE (G MZIEMMNKL -
Bl bi=cG: » WERWEBREREE (I+b) HEHFHME (V.i.. =2+G) HZERMFAZE » B
A+b)=c(e+G) » HHEEEBMEZ » "R SRES — IR 330 1500

Y =2+Gi+ 1 +b)E;+e;i
=ﬂ+Gi+C,qu+CGiEj+eijk ......................................................... (23)

Phillips et al. (1979) REEGIKHSTEAME L2BE » (RELBEEE ] T % E=—1/c
B o Vi.=0 » FIZEZBIERREEWEIET - RIS ELIENLPEERNRREET EEY
L2 RHWHE s LA ERSRHE » MEEY - nARESEEnEERSY » MERZL
Wright &2 tBiEst » 14 8&% 5 Hardwick (1981) MREBEMEAT 2T » HEZEER
HEBEIMERERR N B> % Ei=—1/ck » FIAEREZRIET V. =2—1/c HBEIRE
{BR s REBEHZEREMEES 2 » SEEER BRI ER Z EAERAT R IRBE »
SR B HR LR > B EEHLER - Eagles et al. (1977) f&H » ZEMEBRT » &M
R B E BB 2 Bk R (selection criterion of stability) #5165 » — BRI EE
2 REZAEELNTEE EIERGEELERTAERERERNSR) » RERTEERZE R
SRAEBEMORAYE > (HL8s (B, Vi.) AEELEERNZBINHER o Arabidopsis thaliana 25
HRE S AT R BT 2 B AR E » HIt8 (B, Yu.) REEAEEFEEN » BEELRN—
FEEARLRE » HAEHRBEELHERRS 5 MMRBEARREZ BN E » ErlfehERE
ENEEBREAE > DTG EIER T » (TR & FOREL e R BE -
BIBTREL ©

SEBE R P R 0 AR AR B R (b) BRTFSE - SURERE (2) HBRFHERZIE
FEBRBAGR » HIEMERBRAL » LB RV - A%2LHMHER T » Finlay-Wilkinson 85 7
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VOERARE T Wricke 2 W o i M8 TAF4 B E7ERAE 2 SR BOBH > IRTATE Lo BE E;
T RSB RS » TR % LB G 2 ER - » FEEEERBERT 0 4 b 8 G, 2
TE AR BN 67 77 22 6075 AT KL 478 © 3t Finlay-Wilkinson SESFiBINBME 2 » 4 KL 2 BRE
SRR —HBOTREBRE » LAR SR INEE DSBSy R IE b SR - IR0
SEEEERESER  BEERERBEE LIRS - SROTMANNG » £5 5K RROREM
FHEEEE T8 » HT LU i A B LUE & 19 B PR R T LA4TH » 40 Brumpton ez al.. (1977)
, Jinks et al. (1977) %258 o ¥ & HRH 2 EFHE I EURE A » BG4 ER B ER S
RRARKES) » RRFEAENRAH —EIEM (fitness value) o

WEZ  ERRHEOEE > THARBER AR o ME2AERUAREL AL — KR
TR AR » B E B AT (BN B BETENA—RER MR B RRR 2 LR R B
B> EHOER o RFENEEZ TEE » B REEAR IR EAEEEREING -
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Concurrent Model: the Extension of Linear Regression

Analysis of Genotype-Environment Interactions'

Hsiu- Ying Lu?

Summary

Concurrent model can be used to predict the performance of an untried genotype

when grown in a hypothetical environment if both genotypz and environment are

considered as random samples from larger populations. This involves a development
of the regression analysis used in assessment of adaptation, and allows for the

regression of interaction components onto both genotypic and environmental effects.

The usefulness of the single joint regression for prediction is outlined, and the biological

interpretation of concurrent is given.

The applicability of the emprical models to the data on plant fresh weight of

Arabidopsis thaliana is illustrated by means of example.

1. Contribution No. 1474 from Taiwan Agricultural Research Insititute.
2. Statistician, Department of Agronomy, TARI. Wufeng, Taichung Hsien, Taiwan 43101, R. O. C.
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5= WA EHENRIEME (Polianthes tuberosa L. cv “Single”) Higa e » B
WMaippm 2, 4D+ 3% HERE0.0%H R 21/ OMSEARE (Na-Fe-EDTA 28) #
b TEAAGREARNZEAES (embryogenic callus) © YR AR R
HE¥ 4 BIEEIA0.2ppm NAA T 2ppm kinetinz1/2MSHAMSE R - WHGHRITE
T T4 R o FTIEE 35k 2 T A ik » SETRATBITE 8 MRz BB ErETEFER 1E
FEERIN ~ R - TEEEE ) ~ ATERERLERER RN DIER Fos AT HER L
RGE R E LR ~ TEE R B UITE RIS S BB 2 R bt o

W& E (Polianthes tuberosa L.) X AW KE » A TEREETE BRESHR (Agavaceae)
LR IRTER » AR EEMEBEEF 2 005510 o BRTABERRERES R
BB IR EE o RIS AR - R YITER B RRITERE » TERED 0 BT
VITEIE E EHE « ERATER R TERIS - By BAUITE 5 W E R V) TENRE 8 ZIER
TREMEEN  BETHE ) EatE O RREEF-EAZEEETAATR-RARRRLER
BEHBEZ MEERHE® o YRQHAMESEEEZSREK (somaclones) RHER M -
B MHRERNEEEETHE « REARRUREECERM L FERES HHIREK
1R A R e S R - DR AR B A AR 2T o

o HEEKE

— EENHEREE

W% S R SRR AR hEETRIT R 2 TR - KERZE - BRINE
HEELTEE » DI0.5%KEMY (FF50mlmA 178 Tween 20) {1058 » DUERKHEE=X
s ASTIRIETES > EENSHImIMERBEELZRAET
I FHBE TR ICEES

LESEAPE AL IE B R E B/ MR TR » BRI SIMESE (meiosis) ZEMEA-TH (tetrads
) ~ Bifz# (uninucleate) ~ #48 (binucleate) BEZATEMKL (pollen grain) VAR » i
5B N 452ppm NAA ~ Ippm BA~ 6 % BN ~ 0.8% %K Na-Fe-DETAZEZ16MS 9
HABMEEELY  BERSAREERRTES2HG  FEZRARBS HBESH 0.2ppm
NAAF 2ppm kinetin ZiFELARERL5LES -
= FEEEEEREYERBINHIEERSERERRMLZEE

LA AT THIRIRE 5814700 o ALRE—1E R LRIz ©
2BV FHERENAREAMNHE - BAE FET
SABTEERATRA - ZEYE EPR FRE-
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U BT I TESE BB N4 5 0.8% £ %% » Na-Fe-EDTAZ & 2 1aMSE AR R EF » 157
Bh3 s 6~ 9B 129U B B R R A A SRS A AR R (R 3 —4) FEIEEE A
SRR » ARG BBV K A RME -~ a AR B AR S bR LTS

BUE 5 A 40 SR 525 £ 1 CIELIAOM I 2L » JRNERY:2 FBRIZE AR T » 2A1,500 lux
Z X RO N BRIE T IR E -

M EEEBERRE R SRR RRZAE

| MBS LR ERE B R 2 o ERETME 2R BENEE MR RERRZERH
WENEAREKZBBERAFIEE - BHEZT » Pk LESHER » SRERIFFR » RT6%F
7 AERREEYEREE L BB » S 1A RTTHE 6 AWERITE - ZEREREERS
PFATER - TERME - TE8R  TERE - TEF R 108 TER% - TEMR () ~ MERSE
R HEE R A B EHO RS WS BEBEABRERTEM RS & HBE
BREEHER o

5 S

—  FRBRERHAZERERERR

% | BRMEEEEREN AT BERTZMEG - BRTES 6 M4 JUMITZHARHE
F—R » BTEREWBTIEREZY - RHRUBIMIEEZTI5H - & 2 BREM HEMT T
> B~ SR B TE R SR TR A A BT RS BB LR T &R N RISR

% 1. BEELHEEER ) BTEBERIZMEG
Table 1. The relationship betweea flower bud length and microspore developmental
stage in tuberose*

Developmental Stage Flower Bud Length Anther Leagth
of Microspore (cm) (cm)

Pollen mother cell 0.4 0.19
Meiosis : 0.5—0.6 0.22
Tetrads 0.6—0.7 0.32
Early uninucleate 0.7—Q.9 0.38
Middle uninucleate 0.9—1.0 0.53
Late uninucleate 1.0—1.1 0.65
Binucleate 1.1—1.3 0.7
Pollen grain >1.3 >0.80

*Data are means of 10 observations.

% 2. JHRFRERPHKE ECEERAARSEIEERILZE
Table 2. Influence of developmental stage of microspores on the induction of callus and
plant regenration in tuberose anther culture*

Plant Regeneration from

Developme?tal Number of  Anthers Forming Callus Anther-Derived Callus
Stage o Anthers —
. No. of Callus No. of Callus
Microspore Cultured Number Percentage Cultured Differentiated
Meiosis to tetrads 100 100 100 68 0
Uninucleate 9l 86 94 68 i
Binucleate 16 69 90 68 0
Pollen Grain 90 68 75 68 0

*Source of plant material was from National Chiayi Institute of Agriculture. Culture duration for

callus induction was 10 days.
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TEZEEEZ WA ZZ U » BEE MO FRE R 2 BAn - HR A S A RN 2 8% 31
FRE EZITE A E 2 R A S BIRES (embryoid) BRfEREZ T4 » JLEHEGEELE 748
= AREEREREVERBHHN M TCEFSHEGZERETMTERIMZHE
TRBEEREHE RITERE S AR R E 2 » HARTEE 5 9 %H12% SRE
HEERE R TR A S L2 B ORERFIL) o :
% 3 BRI A BRI 2 L RFREH » TR SIEERS BB » %0 cytokinin EZ
B ERFEE T RSES AR ZFEE  AHRAABZ S LEDERY FERRFIED - K
EFREBZMYRE RSB Z > Allppm 2, 4-D2REHBETRRHAAMMA SR » HRELELEERK
BoRte AR 250 WA  FAAE A T A 2 A AR - RERRGIERTERNREZ WK -
R 3 B ERENFEZEA ARSI W MNNE 4 FRad TREYERBERZ L RE
s RERBAAHlppm 2, 4-DFEXEERAER - CBER S LERERTEARK (W550%7%

R 3. MYWERRORIAREECRERFERAERVRZVE

Table 3. Effect of plant growth regulators on induction of callus in tuberose anther culture*

Concentration (mg/1) of Number of Anthers Forming Callus
e Anthers
2, 4-D NAA Kinetin BA Cultured Number Percentage
0 0 0 0 106 0 0
1 0 0 0 104 90 86
0 2 0 0 99 84 84
0 2 1 0 100 100 100
0 2 0 1 92 83 90

*Basal medium used was 1/2 MS with full strength of Na-Fe-EDTA, 69%sucrose and 0.89, Phytagar.

® A EWEEREHIENE ISR A RSO N RS
Table 4. Effect of plant growth regulators on the ability of plant regeneration from
anther-derived callus of tuberose*

Concentration (mg/1) of Number of Number of Callus

Callus Showing Shoot

NAA BA Kinetin Cultured Differentiation

0.2 1 0 21 0

0.2 2 0 21 2

0.2 0 1 21 1

0.2 0 2 23 12

0.2 0 4 21 ko

0 0 2 21 0

*Callus was induced on medium with 1/2 strength MS basal salts containing full strength of Na-Fe-
EDTA, 1mg/l 2, 4-D and 69 sucrose.

**Albino plant.

) » RABUREO.2ppm NAAF: 2ppm kinetin # & 2 5 (LiB BH B » HEF LMK » Hib
a2 R BRAMMZEEREN 2 5 T0.2ppm NAAR4ppm kinetinffl &2 5-{bi2%
EREREE (E1) -
= BEZBERREEGEE A RBRCAE

TEZER AL BIAE 7 LB R AT B I8 18 > TR IR A A v e S AT B (TR (1| 2
) o RRAEIOR S » fEBBHRAES » HEGE N T3 100% » BISHERERES » £hiiH 8 Him
BREMBEBITE » HEREEWEIME 5 5715 MEk L2 TERE RV 1 ~5% SRFLM3~4
Ko EEUDR M Hoh RS RS R E R EA B/ TE (B3) ; mEkERFRSTRE
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TEMBCE 3 ~ S B2 (H4) » BATEmZANTE— ; MIEERDLE 4 —7 HOBR > /P
BE ; AMEBRZREFRMILAZEML o LSARRFE LMk BRER (R T HAMER
B8 (RIEERERDEZ ARG (3L RESTAERBEK (U5 H) EEERIE
% 6 ERTEFEE T L R ; TEEMA T KL % » MIERA DR T LK » SHEBREAE
HEEHES  HESEEAERERRZDSAE  ERREFRAREBERRAREZHE -
REESHRZ HEETREET R WERE—FZHERER -

% 5. BELRCEERFLEREEERAER

Table 5. Characteristics of tuberose plants differentiated from anther-derived callus

Flower- ~_ |Flower|inflores-|Number|Color of Number Flower Petal B
Plant ing Sg;kfh Stalk | cence of Outer of Dia- Vl\)ﬁéat{] Thick- Lléxelafth V%’?th E-qé
No Duration (cn%) Width | Length | Flower | Perian-| Perian—| meter (cm | Ress (cngx) (cm P2
* | (day) (cm) | (cm) Bud | thes* thes | (cm) (mm Z

6 34 60.5 | 0.65 219 36 w 6 3.0 0.8 0.5 21.7 1.0 | 21

1 29 69.6 | 0.70 29.1 48 P 6 34 09 0.5 313 1.1 | 26

8 33 721 | Q70 34.2 58 P 6 34 0.9 0.5 27.1 09 | 30

3 17 635 | 063 30.6 34 P 4-6 4.3 0.8 0.8 27.8 17 | 23

9 28 54.1 074 28.0 33 P 6 4.6 Q8 0.9 319 1.7 | 30

10 17 60.6 | 0.42 17.2 33 P 6 2.6 0.6 Q7 16.0 08 |19

15 18 69.0 | Q.63 28.1 44 P 5-6 3.6 0.8 0.9 24.3 12 |15

2 13 40.5 0.66 44.2 34 P 3-6 3.9 0.6 0.7 28.6 1.8 | 31

*W: white; P: pink.

% 6. WMETEEERT A BREA R RAEE LB R REREERZ LBRER

Table 6. Comparison of plant characteristics among plants from anther culture, native
variety and hybrid progeny selections

Petal Spike Féower Inflores-| Numfber Flower| Petal ’I?hetzi{l Cé))lor of Nurr;ber
talk cence o Dia- . ick- uter o
Plant Source T Length Width | Length | Flower | meter Width ness |Perian-| Perian-
ype (cm) | (em) | (cm) Bud (ecm) | (ecm) | (mm) | thes* thes

Hybrid progeny**Single| 67.3- |0.57-0.73112.9-29.0| 48-38 3.47—-4.360.81-0.9]10.75-1.01 W-R 6-10

(H) 1333

Anther culture  [Single| 40.5- |0.42-0.7417.2-44.2] 33-58 | 2.6-4.6 |0.60-Q.900.50-0.90) W-P | 3-6
Y 72.1

Local variety Single 8Q0- |0.45-055!12.0-20.0] 20-40 | 35-3.8 [075-080, Q80 | W 6
(L) 1200

*W: white, R: red, P: pink.
*¥Data on hybrid selection are from J. Natl. Chiayi Inst. Agri. 12 : 36, 1985,
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B REETERE R RS A .

B2 BE R RTES AR R 2 Rk

B3 B EICIR T RAT A B T b 2 s Bk o
B4 M E BT BT RIS B Rk o

Fig. 1. Albino plant obtained from anther culture of tuberose.

Fig. 2. Root formation of regenerated shoot from anther culture of tuberose.

Fig. 8. Leaf variation of slim and short (16cm) shape obtained from anther culture of tuberose (
No. 16 plant).

Fig. 4. The variant with § petals obtained from anther culture of tuberose.
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E

B

BN EETEREE SRS EEN (2)  ARERERWISKEARERTEEE
REEIZIE 25 0k » AW o5 H RS ARG TTREARE TEER SRR AR -

W ETE R BUA IR B ) 2 A #1% (embryogenic callus) Elppm 2, 4-DZHR#tE
s HE—H 572, 4-D2 B HIBEE » BEA0. 5ppmE 2ppmiSkEFH N KR R A BEMR 2R &H
& (\IIFFIE) o BHSEKEYKETEEE 280 Ulppm 2, 4-Di#f - Narayanaswamy
$iPrabhudesai (1979) 7R@1\2ppm 2, 4-DEZEMBEEEMEREFEBRE B A » (B RIEHER
EREE T AR 09 o AR AHETEE/HHEA kinetin 2% EER BA» BAAMAEEREZ
NAALUR R A2 77k (3 4) » ChenfELin (1976) 7RG 2 H 5 {LERIEHRINNAATEE
KETEERE ARG e 99 o RIEERAHBRERPER  MREBEMGZEN » BRI
A BB RS RGN 2 LaeT] -

W2 Barnes (1979) #Ra¥rs I GUEEE B EHR HiHHEEHEE 5 %
FERTH U2 s AT 0 BRBETHAM B2 ERETE 0 ARERRESREZRET » B
2SR EEL00% o

KRB EARKESEREREZ RS EREFEETRBRHBAEE » KEREEMN
SYITETETE80A 5 b b 2 i e o TRTER REERIBUEZ i R BRIk BRI ENTEE BRI AR
W4 s BB ETUE SR ; RILKTERF ETEE RIS 2 ERER K » SLiERZE UITEN SR RGE
BN TR RSS2 R » MEVTEZMERS - N EREREEMEBENELE
B s AFRRIE SRR ST G 2 88 o« UEMEA B2 8 R » Ll Abraham and Desai

(1976) BLEHEREREE2ME » SRR - TEREREGER  REEAyE » EEER
HIEE ST AL AIN G WHBEFAREZEE 1 - XRABRFLEEEEE (E1) - AT
B 16 A R B/ TR L (B 3) » BHIERB N MERBIR

e ARREEEEEEERASER  BEERZBRENZFIEFEER - TEEBRM -~ TE8
sk TEMBOHD » ATEREHIARER KN ZEE S » HRHIEBREREEZOTERERT
EBBERZBRYM Y -

5l B X B

. KL e 1966 « R TEAFES o BT 8 4 o pp. 134-135. ZEIME BUR IRAKEE o

. WEA » 1983 ¢ BB LR R ARBE M ZAT o hEEZ28 (3) 231—239¢

. PR » 1984 « FIELE o pp. 67. B o

TR TEE LM 0 1985 « WARB UL EE LR o HHEAHERI2 131410

. Wi 1975 e AT c HEEEEBERS 1 1 -5 ¢
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. EEHE « 1984 « BTEEE o pp. 61-66. B o

. BREENR » BAACHE » 1976 o ZEMA I E YA ER o pD. 44T-448. JIITR HBRLFORIFT o
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Anther culture and somaclenal varivation
of tuberose (Polianthes tuberosa 1.)'

H. S. Gi® and H. S. Tsay?

Summary

Anthers of tuberose variety with single-petal flowers was used in this experiment
for callus induction and plant regeneration. Anthers with microspores at uninucleate
stage were cultured on medium of 35 strength MS basic salts (with full strength of
Na-Fe-EDTA) supplemented with 1lppm 2, 4-D, 3% sucrose and 0.8% phytagar. The
produced embryogenic callus was able to differentiate into embryoids and plantlets after
transfering to medium containing 0.2ppm NAA and 2ppm kinetin. A total of 35 plant-
lets were produced by the procedures described above. Among them, 8 plants grew to
bloom showing significant variaton in various floral traits. These included inflores-
cence length, number of flower buds, flower size and color. It is suggested that the
plants produced from tissue culture can be used as a source for varietal improvement.

. Contribution No. 1475 from the Taiwan Agricultural Research Institute.

.. Assistant, Department of Horticulture, National Chiayi Institute of Agriculture and Senior Agro-
nomist, Department of Agronomy, Taiwan Agricultural Research Institute, Wufeng, Taichung,
Taiwan 41301, ROC,
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BILERK BRAIREALG L HE
faH BE ' mEes e

WE BItERETEMELEEREFEYZ—  TERONERBIREEREE  PEBR
RAMTEAHEAHETEONMBASE » TS RREBADER BB LEEWETEE > 7T
BB RSk L BT B A 0 BUTETEA R R BHOR T HEME AT I 0 BRBHZRR Y
R > 8 » B\ Fusarium solani, Rhizoctonia solani (AG-4), Sclerotium rolfsii
% Pythium myriotylum Spaf@RTEZyEiAEE » DERAARELE > S/HRERA
(Meloidogyne arenaria) T '&{vi58 (T ylenchorhynchus sp. ) HEERERENA
FHRZ— RREEEaRAEHBREEIER  ZE T -REEERAR SRR  EHEN
HEEKEHE (14-20MHC ) B EIEL 2R EABSEER HRESKEEE (4-10%
MHC) WBE+HEE SRR o ikt > UHERET > RNEENLEREA CaCNy
Nemacur G. fJLABA RFEBROR 254 5 Ll HIEREEE A HIERASENEE Ridomil-
MZW. P. & Benlate W. P., ZHHRBERET * REESKBEENP AR L Wt
B S HETER Pythium spp., BILEE Ridomil-MZ W. P. ZiR#H » RFKERM
HRPERE > MEDE L% » RRBERANZEEEEHEER » #IE Benlate W. P.

ZHREH#EE Ridomil-MZ W. P. itk ; HAE HERENETTENHEERR - &
SERR A RREEEE AL s RAREERBRERET  RERRFEREMER 4.5%

B FAY21 5% BARRME » FIBEEL11% » (ARTF{TH M AEE—P RBEN -

BRB R IR BHRE - Fusarium solani, Rhizoctonia solani, Sclerotium
solfsii, Pythium myriotylum, Meloidogyne arenaria, T ylenchorhynchus sp.

BHAEREEETRFEREREY 2 —  BEAERENRS  RANTETTAEERENTR
LAY EETAEARMTH AT » BRETTERR ENBHEEHFERAMIR G HEH
ETEEMNBREFE - 8 Garcia & Mitchell (1975) 4354 LiEHREEREZTEERENEERE
WY » BETEAERR LTS BS0110E200m EE » PR EREKILZHERRRBIEZ
BT « EHESWEHDRBETEERERENR (Pod rot) RHI:EEEFEMERNESERE
@810 o ETEARE (R) MEHRERERRTBRERE 1?2 - AREEERST BN T EEZM
E YRR BRI B2 AR R e AR  RERYEEREEETEERFERIR
WY EEE s DEASSHEEERT PR ERMEHETEERRERRZEE  UREME
s WINERIKE o
1LESEREART WESES 1476 R o AFRRKEEGI6—EE—8. 1B 0TRTT—RE—T.1—18—-34Z
B o
2N EEREALXUESHAR  BEANEREI7HiRk  28E H&EH-

JEHERARUR SYEATA R - HWE ZiH o
4 FFTETR - EBE ZEPR TR
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HER A
(=) RREZTHRET

BEMR R FEEARSEETEREES » 0% R ERANEE 78 > FUEHKER=X
s RRIAB IR REZHRENER L PDA Tl (BAFN 200mg streptomycin, 100mg pimaricin
% 1.0mg botran) " 5@ A= Wy pn AR ML » STEHSME S5 o

() Baz o
RERBLIE 1005 KPR 58S S BEED S R RS » 240N EREREERRTE o
() FEEEEEF >

F. solani K P. myriotylum 53%|5. PD BRHIEEERIBEZ ERKERKREEZ > R. solani
R S. rolfsii RIMHEZEHBRESE » SHEMEMERER S. rolfsii BRI » HOER
FEES HEARE L+ B9REEH F. solani ) PCNB $E£## ~ P. myriotylum ) B2/
A Y~ R, solani . PDA BEEFIRHEBINED JINELBEEEHES 7.3x10° propag-
ules(p) /324~ 7.2p] %4 +138,/100% 4 K S. rolfsii 60(A &£ /1005 +

() RRMAEY 2R ERE

DIBBLERAETEE (FEEI) » WHBEESELEH (Tylenchorhynchus sp. ) SR
ek (M. arenaria) {21008 » T K2 868 » REBITERERES » o AERANERERE 2 + 1%
FHEREES (1:1:1:1 v[v) BASEEEKKE » LEEKIBAEEEAESEZ 4+ BEE
AL Z RIS A BRI R L  » (e BAE » MERMIRE » — T —BEE  FEE=2
s IWHERSRAE R BHR B E B -

(H) TR BB E R BHREE 2 e

LEREH : £+ EFEKE ) EXRTESRAESYDEE L (Sandy loam) (75%K ~ 20%
BEL > 15% 3680 > AR SBED L (Loamy sand) (80%BbkL » 10% 3% ~ 10% 56K »
EHRERF  TRAEFABDEEL » WHRESPDEL (Sand)  (0%WH~ 5 %P~ 5%
R o

2HRAMEE IR ERE O RERMNE -

3. RABRT L B NETEE » B 10045 s BER 6 AR » T s BRES—EE » HEENE
o BRENMBEERL » RO - FHRKERE NERERZREL  SELEMEY AL
RRBHYR B R T HERR EMED -

BEEMBEEHBHERGEERERZ MO0 ER 88 n, REBHZ 258 n, XBHHE
BEERKEE L1/ ADTZERE n, REHEREZEREEL 4—1/228%8n, =
AHEEMMEREER L 2—3 /4Z2R%H > n, REHABGEL2ERER3 4 L2 ERY
o MK THINAG B FErE B ¢

neX0+4+n; X14+n,X2+n;x3+n,x4
BRI = "N AR
(F) HIBERMDE R EBBR 2B R38R

1. g5 4t : CaCN, (600kg/ha) ~ Growth up (200kg/ha) » SH-mixture (1200kg/ha)
CaO (600kg/ha)% Nemacur G. (15kg/ha) % 5 HAEHINEE c ZEgl15E R R E 9 BB TEA: o

2.8 BB ERERTTERERERRZHLREIER K B E (2.1mx2.3mx
0.3m) SLI2MAHE » HHIERE > BERT0AS » ZTH:» B—RE—F » SEBNEY (G
B—E®) o BEEER LIRS JIG RN EER » B L %EE > CaCN, ZEBRAINERE
MR HITIRIE o 5 BIR B EAT RGBSR £ 7 B L R » RS A R R BHOR BT

x100%
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(R) BALR BB R 3 B RR AR, 1R AR
PRREESHET » MiEPFLREEEEH=FETEE  AREBHRBELRE L EEEEWR
Ao ETEMAFRERE (1 1b/15m?) » EXEMELBA » —BHRBEEE+—WRETEE » KiE
RRERRERHARECESR -
(B) frabhAaAER
(1) Z2HAH
HRERBHRBEREZHTCABRELE BT THRE_ER  2REHEEFEIRETEE
s BIEEEAKE L 1.750n 0.04% CaCN,; 2. %sfn 0.05% Nemacur G. ; 3. 5% Organic
matter (HRHIE) ;5 4. EBELMGENY » BIEERR » RFEELREREES I EARESEE
509%Moncut W. P. 2000{Z s 50% Benlate W. P. 1000{Z558% Ridomil-MZ W. P. 400{% > LA
EEREEESHR SRE4AIER FRAR 2 HHA—EE » BAREREH200m]
(2) KUEHEHERR
KEHEF LB EREREMEETEE: » RRENFREFERTEZ % » BT T LEEEE
&4 CaCN, (6004 /A8) ~ Nemacur G. (154 /AH) REEFTM 5 BATERKESE -
FFi&EH SR ES R 50% Benlate W. P. 1000fZ = 58% Ridomil-MZ W. P. 400
fZ o DUERSRIEE A BHM » 33T 9 R ; FHIERE 41T » HRIEI0AS » BRE 2 HE - LAmRA
RIS RS A R IER BB o
(3) MRS :
LHEERFERERBTE - MY RBLEZEETEERETTIIAREERE : 1.7 it CaCN,
(600AFT /AE) K Nemacur G. (I5AfF /AE) ;2.4 CaCN, » BITEAERERHELE 50%
Benlate W. P. 10001 (127 /2A®) ;3.7%bn CaCN, BATE#E3EEERE 58% Ridomil-MZ
W. P. 4002 (30 /At 5 4.%: 0 Nemacur G., BATELE 5 50% Benlate W. P. 1000{%
5.7 Nemacur G., s EBTEAEHEREEES8% Ridomil-MZ W. P. 400f% s 6. $HRE(T AR IE o /]
EEEAm x6m—{TH: » {THIE35cm X 10cm S HEM/MER -
RREER » Bk 4 BIIRICER » BELBMEYR  RABTE ; KENAERRERRER
BCER-

wmOR

(=) HIEERIRRRARRE ) HREE
REFEERKRIDRBRERER 2 H L » PHRARBEREEER +—RAETEE » TMIARE

RHRELERE (B—) -

ETAEFRER L+ AREFFEHEREHEEBEE LA RBEREBR 2R » KRMEETS
S8 —RHEHEE (Spot) (E=) » A—BKEREHEE (Rot) (E=)» mifEs7#E S00{ER
SR INFE—FTR » LA F. solani Fi {88 BEE 5B ES 37.21% s Fusarium spp. (24.3%)RZ
» S. rolfsit (13.7%), R. solani (AG-4) (7.1%) % Pythium spp. (4.9%) % > BB,
RS EEZ EEEL F. solani & R. solani F% » W BREENER ELHREERMHELG R
¥ TR REPEIIRBONE > TEHERSRBRENEAL - KEWBHEFRESEZ EEA
LL S. rolfsii } Pythium spp. 5% > T P. myriotylum £ Pythium spp. HEEH—FF o
P. myriotylum B RHE EHMBOKBIREEIER » WEFEAHEEARKEERE » ERERR
% BEINHEERE & EREMRK » BURP. myriotylum BIEER R. solani | F. solani HyfE
ERE-
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B— 5 EROEIEERSRE

kE: REBHRZER

Fig. 1. Health pod (right),
black spot showed on pod (left)

B= - Fusarium solani & Rhizoctonia B = ~ Pythium myriotylum R EERZ
solani SR ZHE A
Fig. 2. Pod rot caused by Fusarium Fig. 3. Pod rot caused by Pythium
solani and Rhizoctonia solani myriotylum

() BRBEHZHEEERNE
HARADEREEARBLEAS NEE A RKERBRER BN ) BARKTRAER
MPARREE » EERAR S EBRESBELEREREIRE > BRABEHANRRIAENE
RBEEZIBEL  MERRKHRR F. solani ~ S. rolfsii B P. myriotylum E&BEHEMER
T#% » (B8 R. solani BRAEBAIELERS (22 -
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and pathogenic fungi

© T S T M MR B
Table 1. The percentage of microorganisms isolated from infezted pods
% of microorganism isolatel from infected pod
Microorganism
: Autumn crop, 1986 Spring crop, 1987 Average
Fusarium solani 37.0 374 37.2
.hazOf‘tonza solani 11.0 3.2 71
‘ Sclerotzum ir‘vokifszz 14.7 12.7 13.7
Pythium spp. 6.8 29 49
Fusarium spp. 23.8 249 24.3
Penicillium spp. 0.8 6.9 38
Aspergillus spp. 0.8 0.0 0.4
Trichoderma spp. 0.3 Q9 0.6
Other fungi 48 5.6 5.2
Bacteria Qo 5.5 2.8
=~ AR TR IR I B LR SRR B A 2 AR
Table 2. The incidence of pod rot of peanut associated with Meloidogyne arenaria

Treatment % ofpi)lzlfected Treatment % ofp;réfected
Fusarium solani 16.7 Meloidogyne arenaria 66.7
Rhizoctonia solani 12.5 M. arenaria +F. solani 25.0
Sclerotium rol fsit 15.6 M. arenaria +R. solani 8.3
Pythium myriotylum 26.3 M. arenaria +S. rol fsii 29.2
F. solani+S. rolfsii + M. arenaria + P. myriotylum 35.1
P. myriotylum+R. solani 214 M. arenaria +F. solani
Sterilized soil 0.0 +R. solani +S. rolfsii

+ P. myriotylum 29.6

*The number is the mean of 4 replicates

R~ BCRS TUR R A R SR BRI A 2 B AR

Table 3. The incidence of pod rot of peanut associated with T ylenchorhynchus sp. and

pathogenic fungi

Treatment % of Ii)r(;fiected Treatment % Of;c?ée“ed
Fusarium solani 16.7 T ylenchorhynchus sp. 29.2
Rhizoctonia solani 125 T ylenchorhynchus sp. +F. solani 411
Sclerotium rol fsii 15.6 T ylenchorhynchus sp. +R. solani 94
Pythium myriotylum 26.3 T ylenchorhynchus sp. +S. rolfsii 313
F. solani +S. rolfsii + T ylenchorhynchus sp. +P. myriotylum 25.4
P. myriotylum +R. solani 21.4 T ylenchorhynchus sp. + F. solani
Sterilized solani 0.0 +R. solani +S. rolfsii

+ P. myriotylum 235

*The number is the mean of 4 replicates
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() TRLEERERIRIR L 2B

LT AEFRETRRARE DEENBEE L » RBH LB &K ER14—-18% MHC ; M#FRE
HEED L AU EEKERS 1-15%MHC; +AFRELRAE LEEMNBHEE L
» AR IF LB E KBS 15—20%MHC ; MERERDEL » ARMIE L2 E K ER4—10%MHC
> AR RFEBIDRE LB MERMATR > Mtk o~ B0 WHRRE DREDE » KRR KER
TRARERBE » BORRERRDEE  MTRAEELEES PHREER ; XEHAIRRERE
B O MM E ST ) MRAE A TEA MR RSB EIE > MRERISES 2BEER (RE
) o HIEEE ~ ME R RO RS EEE TE A R R R > 2 EMED 2R RERRERR
BRI o

&M~ HEEMAETEER KRR EEZEE

Table 4. Effects of soil texture on the incideace of pod rot of peanut

Soil texture (Soil % of infected pod
Crop Local
moisture 9% MHC) Tainan No. 11 Tainan sel. No. 9
Autumn Yuan-Chang Sandy loam 33.6 a* 320 a
crop, trial (14-18%)
1986 Ssu-Hu Loamy sand 227 b 165 b
trial (11-159%)
Spring Yuan-Chang Sandy loam 30.1 a 271 a
crop, trial (15-20%)
1987 Ssu-Hu Sand 168 b 120 b
trial (4-10%)

*Column followed by the same letter are not significantly differeat at the 0.05 level by Duncan’s

multiple range groupings.

RE - BltEMEES T —REZTRARRERIRBEE 2

Table 5. Comparison of the incidence of pod rot on peanut Tainan No. 11 and Tairen

sel. No. 9.
% of infected pod
Crop Variety
Yuan-Chang trial Ssu-Hu trial
Autumn crop, Tainan No. 11 33.6 a* 22.7 a
1986 Tainan sel. No. 9 300 a 165 b
Spring crop, Tainan No. 11 301 a 168 a
1987 Tainan sel. No. 9 271 a 120 b

*Column followed by the same letter are not significantly differeat at the Q.05 level by Duncan’s

multiple range groupings.
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(P9) IRV I e R SBBERR 2B iR BCR
BN RRT TR NI TEAE AT LB CaCN, » Nemacur G. % CaO wJ DA B R 3EHE &
BEES > PRI E » HEERES S 19.8% - 21.1%722.5% » MHBEEEER 31.1% »
EHEOW T EERES N 18.9% » 20.2%75.26.9% » b5l EEHE (T DA b g 0 HL AR A g T
i 5 %R ZER > i Growth up % SH-mixture FIEELECR o % 18R FERT R M
HERS » LMY ER ~ MRS EEEERERL -

TN~ LRI ETETE AR RSRBR e M8 ORIRERERED

Table 6. Effects of soil amendments on the incideace of pod rot of peanut (cement box test)

9 of infeected pod
Treatment
Tainan No. 11 Tainan sel. No. 9
CaCN, 19.8 c* 189 be
Growth up 26.8 ab 25.4 ab
SH-mixture V 302 a 268 a
Nemacur G. 211 be 174 ¢
CaO 22.5 be 20.2 abc
CK 3ll a 269 a

*Column followed by the same letter are not significantly different at the Q.01 level by Duncan’s

multiple range groupings.

() BALR e RIBBR 2B a8k
Bt B ERIE R A VRIEHE HE T LR el 2 LR R TA T8 » BRINERBFIUR » IEERE R
BRI E4.5%MRREE RRBENEREE 21.5%  WEkE 1 »BEEER  ERTHNEE
111% o WefEfs » RERFRE S BRI S MRS » RBERER 0 » MELEEFERRBHER 8L/
1005 -5 » REIREAL.5 5 (AHMMAEWHAREEREER -

Rt BULRERE AT RFEGRIA G A 2

Table 7. Effect of CH3;Br treatment on the incidence of pod rot » yield of peanut » nematode

population and root knot index (cement box test).

No. of parasitic nematode*
Soil % of infe- Yield Yield (No./100g soil) Root knot
; . Before Harvest .
treatment cted pod (g/5m?) index treatment stage index
CH;Br 4.5 a¥* 412 211 22 0 0
Non-treated| 215 b 195 100 4 8 1.5
control

*Total numbers of Meloidogyne arenaria nd T ylenchorhynchus sp.
*#*Column followed by the same letter are not significantly different at the 0.0l level by Duncan’s

multiple range groupings.
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(1) 2

MR T L% CaCN, » Nemacur G. B AEEHEIR CHTIE) » B ABRTER R DI
% Moncut W. P., Ridomil-MZ W. P. % Benlate W. P. ; ¥EER > REETTLEEREE
Nemacur G. = CaCN, ¥97] {# 55T B IS E S IR MR iR 1 S (X » T 138 e 13 5 R 4 S U AT R e
SRR R TR B AR MEECMEEE SR Bl LSRR R AR EEZEE
BEWELL Nemacur G. A4 Ridomil-MZ W. P. #94.2% > Nemacur G. El# Benlate
W. P. 9 20.9% % CaCN, fi& Ridomil-MZ W. P. f 21.8%# (K » ZREHEILL Ridomil-MZ
W. P. BIBHIRBCRELE - TT= %ﬁ*&%ﬁﬂﬁ“@&ﬂl&@m’ﬁﬁﬁ °

(2) KIEMERAE :

ABEIERRS RER » HERERASEEZERE - BEHAL Nemacur G. EL& Ridomil-
MZ W. P. 1§ 20.0% > Nemacur G. & Benlate W. P. /9 22.8% Kk CaCN. Ei& Benlate
W. P. #923.3% % REHF o

(3) ML :

L BERIEEERRTT RIS R I 4 B2 R A TE A R TR AR - TRARBEAD
4o RIEIEEEE RSB REEL 48 71005 158 ; AR BHE % » AEREE
s IR SERE0.6% /1007 415 o 43K L AR B BETE SR I » IR RERG SRA SRR
EHE s TERE L Nemacur G. 5 CaCN,fi4 Ridomil-MZ W. P. @iy 15.3%%17.5
Yol E BB TE 5 %2 BE AR » WHREALL Nemacur G. & CaCN. Eif Benlate
W. P. FAfIy 6.8% & 7.1% S RAMEBETNEEELR » EEHH » MAREZERRETE
VR R A IRE MR » TREAERE 4 —30% > MEHAEEE 8 —36% (FN) o KERERR
ERRERSERRE » BRATERELP. myriotylum 25 BRI ERI28—38% » {Hi€Ridomil-
MZ W. P. 2@ » P. myriotylum Z5EERAE 0—1.8% o MFlRAEASER D R.
solani B F. solani (FH) o YR - BICH5 8  TRAE LMETEERABEEN1—2
#1005 1358 » B T RAR B s s A I AT o (HAR RS TR B FE BB A 2 AR sy (r=0.36
Y o PO B B R A A M o SR R R R IE R - AR EE ~ AR O R
1t > &R R R

FA\ ~ LER TR S A TR RSB BUR A T B (HERMRRD
Table 8. Effect of soil treatmeats with fungicides application on the incideace

of pod rot of peanut (field test).

Yuan-Chang trial Ssu-Hu trial
Treatment 9 of infected | Yield | Yield |% of infected | Yield | Yield
pod (kg/ha) | index pod (kg/ha) index
CaCN3z+ Nemacur G. 23.0 be* 989 104 9.0 a 937 108
CaCNj+Benlate W. P. 30.5a 1002 106 71 a 947 109
CaCNz+R1d0m11 MZ 175d 1232 130 8.6 a 1087 126
W.
Nemacur G. +Benlate 28.1 ab 1030 109 6.8 a 1158 134
W. P.
Nemacur G. +Ridomil- 18.3d 1154 122 9.5 a 1177 136
MZ W. P.
Non-treated control 228 ¢ 948 100 11.0 a 865 100

*Column followed by the same letter are not significantly different at the 0.05 level by Duncan’s

multiple range groupings.
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Table 9. The percentage of pathogens isolated from infected pods

% of microorganism isolated from infected pod

Treatment Yuan-Chang trial Ssu-Hu trial
P.m* | R.s. F. s. S.r. | P.m. | R.s. F. s. S. 1.
CaCNy+ Nemacur G. 28.6 1.8 0 0 0 0 0 0
CaCNy+ Benlate W. P. 32.2 0 0 0 0 14.3 0 0
CaCNy+Ridomil-MZ W. P. 18 0 0 0 0 0 0 0
Nemacur G. +Benlate W. P. 375 0 0 1.8 0 0 36 0
Nemacur G. +Ridomil-MZ 0 0 0 1.8 0 0 71 0
W. P.
Nomn-treated control 32.2 0 0 0 0 0 3.6 0

*P, m.= Pythium myriotylum, R. s.=Rhizoctonia solani, F. s.=Fusarium solani, S. r.=Selcrotium

rol fsii

W

A RRERFE RSB LB EHEMERNEGERE & » BHE P. myriotylum
F. solani ;. R. solani {&#7e BB LAHER] G101 » Ll F. solani 095 BEERE @ 5 K
BLEEBFLZEERRSRBHIER D o Frank © @B P. myriotylum RF. solani 2 TITE
H » T Garren® ZEBP. myriotylum B R. solani [JEFHIEMN - AHRBEZHEPRETEEE
EER » RERBEIMLLSEE > BFINES MRS ZRREREF. solani ~ R. solani ~ S. rolfsii
% P. myriotylum L) F. solani (95 BEREE » BRAELEGE Li#E] F. solani BR. solan
BHERERESET Lo BREE N ER BRI SRR R TR - REPEIIRRKN
S REHESERBRENIBE - MAERRELF P. myriotylum 5 RIE LT BKRIREH
FUEPE > WA T R MEREEEN  BRRWRE » REKEEENGE R ERENRK S0 i
P. myriotylum HyfEEE R. solani WEERNHE SV oS, rolfsiiEEEEFTEREEHZ—
s RERCREFEE A FEEH RS RENIERERRERRERESEN—FEERHE » &
7 RREERFRTERIEENEE U0 o ARRABBETTEERER LES K ERENDE
®t > WA P myriotylum BEE  RREBRASREER S KEREND LERS » MEHE
RWEZ B B MR+ RGN BRI R B » IR BEAT & OIS - RIE LR 5 EEF
F. solani B R. solani - B ERMMAERENER TRAREENRERZ— (RME) - EEE
AR R B BRI PR B o BEBLA LLE T A AN 2 A B By s 02 o &
B+ ARERPENERESERAET  ZEIRRERERIRSER (RE) » HRMHERNES
JERTHY

ETE RS S (M. arenaria) BB (T ylenchorhynchus brevilineatus) Y3&7E 15
EEREE 01619 RSN R LR » RSN RIE LERRE R » JrRAM
bE » RANEEME o FAEMERRAE N MEIEERERE L HHE L EEERZHER
RS » MERENBEEESINERENEIE » 10 M. incognita ¥} Phytophthora melonis
BIREZ HNFEALE VR © ~ P ythium . myriotylum 5|2 EIRKEIR @ % - Garcia K& Mitchell
MR ERRERR 2 5% » M. arenaria 8 P. myriotylum % F. solanifl&iHTIER @0 o
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AAER R K JEEIE T L#EE# Nemacur G. BEREETEA: » W5 BB R RB R HER
B (R o BRE DB mE CUF T DR RSB BIER » RN A v i s BUR IR B L R 1% 1R -
s Wte—H ¥ M. arenaria B T ylenchorhynchus sp. 4Ry IR 5 &R A #E » BIERHERE -
SRS A ML F. solani~ S. rolfsii & P. myriotylum [R&8:4E » BEBHEME BINAE
B (HEL R. solani BABEERENERMMBTH (R » BELREREERSBI R solanz
MEARE  RERTH > E—SRREY ;s TRAERBGERFETR » RREBHERRERE
e EMEMRREEE (r=0.36) ; BRELEEHERK EBERZEGD » FIRKEMERRERRZ
ﬁl%’%Wﬁ%iﬁﬁﬁﬁ%ﬁ%ﬁ%ﬁ&%ﬁ%f%ﬁﬁk( =) o HREEEREEKER
e% > HELEGRTERFES » BICARERN » LA &R SE R UG ERBHFEE

BB H TR EIEARENHERE CaCN, % CaO FRAMIEEREEME (X)) »
Csinos % 1984444 38 VR ISR GE RS 5 RE T IR B I8 I » FTLURUI R S B BURAVEEA: » B4
B G W%ﬁﬁﬂfmiﬁ WFFE% IRKRERT @ - 19884 Filonow FRAMFERE
TR CaSO, M RHEMERENELE » RERREREY LERETEREBIRNER ® o
ARERETCEBRENARBEEL (iﬂ’ﬁﬂl'bh@ﬁ:t& Nemacur G. ¥ +rr o HEERHICRIERE
BEES » BERERTETEA BB HRA £ R R LR EMEY > MIFERVBRZHTTEATE -
T4 B B9 W T DU DR SRV IR EE » DGR T W MR R PUR A

SH BRSSPI REIR TR i 0 R SRR ERE » RETERE R RTERES » REME K
JREERB&EEE R Nemacur G. 5 CaCN, fi#& Ridomil-MZ W. P. ZBenlate W. P. ZBhiA
BB AERBARLLEE s HESKERBEDHEER - T RARBBRTEMER - B
EABNTERAERNBWEE L » HEAKEEE » P. myriotylum FHEREEG » #ERidomil-
MZ W. P. ARAEP. myriotylum BYEEE » (F R EIEE(L » B BEBIRIEP. myriotylumiysy
HEEREEEAE ; RETEA BN DB KESENDE L » BEURBAEKERER R solani &
F. solani FiB|REMG RSB ARE » BHE LENMRE » & REF R BRI RE LR
H7E > (B Benlate W. P. BYCELIFHERE Ridomil-MZ W. P. 898 RME (RA) - &g
WA EE - MER SR B R L BT - ﬁﬁrzﬁ%@rﬁ%Z@A@%ﬁﬁ LA
s B B BB AR R OR 49 o

B e — IR AR mﬁﬁi%ﬁﬁTu%@%%ﬁi¢ﬁi%2%§&&?mT%ﬁ °o 74
stERLL 1 1b/15m? 2 AR BEAOKBHEE B REMETEA » BER R EEI RV » &5
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The outbreaks of pod rot of peanut and its control

Y. H. Cheng?, A. H. Cheng®, S. S . Chen® and C. C. Tu*

Summary

Peanut is one of main upland crops in Yun-lin, Chai-i and Tainan area. Recent
years, the serious occurrence of peanut pot rot has been found to cause reduction in
qualily of peanuts. Peanut pot rot was proved a disease complex caused by parasitic
nematodes and some soil microorganisms. Complete control of the disease was obtained
in the soil by steam sterilization. Fusarium solani, Rhizoctonia solani (AG-4), Sclerotium
rolfsii and Pythium myriotylum were more frenquently isolated and proved pathognic
to peanut. However, Meloidogyne arenaria and T ylenchorhynchus sp. were also proved to
be one of the factors causing peanut pod rot. Difference in susceptibity was observed
among varieties tested. Variety Tainan No. 11 is more susceptible than variety Tainan
sel. No. 9. Plant growing in the sandy loam soil (14-20% mositure) is more susceptible
than that growing in the sand soil (4-10% mositure). Application of CaCN, or Nemacur
G. before planting decreased the severity of the disease. Experiments with the treatment
described above plus application of Ridomil-MZ W. P. at the time of pod pegging stage
were conducted in the field. The results showed that treatment with Ridomil-MZ W. P.
was effective for this disease in the sandy loam soil in which Pythium spp. is dominant
and Benlate W. P. was effective in the sand soil. Yield was increased in all soil treat-
ments. The results of the experiment conducted in the cement boxes plot indicated
that the percentages of infected pod were 4.5 a nd 21.5%, for the soil treated and
non-treated with methyl bromide, respectively. The yield of methyl bromide treatment
increased 111% as compared with that of non-treatment.

Key words:Pod rot of peanut, Fusarium solani, Rhizoctonia solani, Sclerotium solfsi, Pythium

myriotylum, Meloidogyne arenaria, T ylenchorhynchus sp., Control.

1. Contrbution No. 1476 from Taiwan Agricultural Reseach Instiute. This study was supported by a
grand from the Council of Agriculture, Exectutive Yuan, ROC.
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Fig. 1: pH value of Hsin-shih soil tréated with calcium

cyanamide
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Table 1. Physiochemical properties of Hsin-shih soil treated with calcium carbonate

and calcium cyanamide

Treatment exchangeable éations (ppm)
Cw/w) Soil Texture Soil pH |0. M. (%) ot Mg+ _— Nt
Check Loam 4.8 3.24 900 162 197 .0
0.29 CaCOg Loam 5.8 3.28 1300 138 212 10
0.59, CaCO; Loam 70 3.56 1850 128 261 20
1.09, CaCOj; Loam 76 3.24 2500 66 217 24
0.59, CaCN, Loam 6.8 337 2300 162 212 12
1.095 CaCN, Loam 11 3.23 3100 122 197 31
5.09 CaCN, Loam 7.9 3.26 9750 82 176 55
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R BB ERALBHATERRZVE
Table 2. Effect of calcium carbonate and calcium cyanamide on disease incidence of
Fusarium oxysporum f. sp. pisi in pot test

Treatment (w/w) ’ Disease; incidence(‘%)1
Check 75 a?
0.29 CaCO;4 75 a
0.5% CaCO; 75 a
1.0% CaCO, 72 a
0.59, CaCN, 47 b
109, CaCN; 44 b
8.0 CaCNj . 2c

1/ The data were recorded at 10 weeks after planting.
2/ Data followed by same letter are not significantly differeat (p= OOO) according to Duncan’s ..
multiple. range test. . i : :

‘ﬁz\M@%&ﬁﬁw%ﬁﬁﬁﬁmr%ﬁﬁmf _
Table 3, Effect of calmum carbonate and calcium cyanamide on the survival of Fusarzum
oxysporum f. sp pisi’

Treatment e e

(w/w) 0 . ' P ’ " ]
Check 2000 3200 c200 | 1600 al T
0295 CaCOj 2000 2900 1300 | 1300ab; 7]
0595 CaCOs 2000 2400 1300 1300 ab..
1.0% CaCO; 2000 1300 11000 1000 b -
0.59% CaCNj, 2000 1000 200 500 ¢
1.095 CaCN; 2000 0 0 ‘ -
5.09% CaCN; 2000 0 0 o o0d

1/ Data followed by the same letter in each column are not different sighificantly (p=Q05)
according to Duncan’s multiple test.

&M - Frit HEEER AR LR DR RSP g

Table 4. Effect of calcium cyanamide on populations of soil microflora

Days after 0% CaCN; 0.59 CaCN,
treatment Fo| B f | A | Fop F ] B | A l FOP
0 20 10 20 600 20 10 20 600
5 19 7 20 160 11 40 33 10
15 24 95 70 180 24 130 160 8
30 48 135 50 80 4 205 80 16
60 37 160 60 20 12 280 60 8
100 32 8 2 48 8 50 15 10
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(Cont. )
Days after o 1% CCN, ] 5% CaCN;
treatment F B A FOP F B A FOP
1
0. 118 10 20.| 600 | 18 10 20 | 600
5 vi 1 20 6 6 3 3 0
15 2 120 40 6 15 03 0.5 0
30 22 960 100 1 0.6 10 02 0
60 2.2 860 120 0.4 0.3 9 0.2 0
100 18 77 18 0 18 | 16 © ool 0

F: Fungi (10%x/g. soil); B: Bactetria (106x/ g. soil); A: Actinomycetes (105x/g. soil); FOP=
Fusarium oxysporum f. sp. pisi (10%x/g. soil)
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» LR AA L WﬁﬁGfH&?Tﬁﬁ%ﬂ%ﬁf%Zﬁ%’ﬁ%%ﬁgﬁﬁmﬁﬁiﬁﬁ@
HHyR -

A*ﬁﬁ&%&ﬁﬁﬁﬁ&Z@ﬁﬁ%E%ﬁﬂ%ﬂﬁ%&&&éﬁmig
ﬁﬂﬁ%ﬁé@ﬁ%iﬁ&@ﬁﬁ% ﬁﬁﬁﬂ%ﬁ&%&ﬁ?Zi@%T%%ﬂ%ﬂfﬁ%%

Efo tﬁZ%UtZ%ﬁ%%%?Tm%ﬂﬁéﬂf%%iﬁ ZENERE  AIRRRELSZE

MR E TR OG EERYE > TRENR 0.2% 28 BRMHER - s Al O SRR AL LA

100
. '\.’ '
k@; b)‘(/ \./'—'—. “\‘-—"“

& _ ,
80 - LO‘O\\ '
| \‘\‘ / \
= . !
AN
| o\ i)Y
60 - o) - \\ / \

'y
- X A: | B; ° \ .
\ 7
B \ +—+CK | e==+0.5% \\./ \ //
x=x005% " | | 0-=01.0% C{
= % y \z
a0 | N\ 0—001% i rooy \ A
=0 0.2% ‘ y ;)
- AR | \ ;N /
| \N \ /

Chlamydospore germination(%)

20 A 5y X !
v \A\\ X/Q/ - , ))I

~ |
‘?>9~<}/ Do == 4 =B = — b

|
4 3 5 7 9 11 1315 1 3 5 7 9 11 13 15
Days after treatment '

Fig. 2: Influence of volatile gas from calcium cyanamide and urea on germination
of chlamydospore of Fusarium oxysporum f. sp. pisi. (treated with A:
urea. B: calcium cyanamide)
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Table S. Effect of volatile gas from the soil treated with calcium cyanamide and urea on

mycelial growth and sporulation of Fusarium oxysporum f. sp. pisi

Trgatment (w/w) ‘ mycelial growth! (mm) No. of spores/ml2 (106x)
Check ‘ 57 ad 32 a

0.5% Urea 50 a 3l a

0.1% Urea 50 a 3l a

0.29 Urea 47 b 9d

0.5% CaCN, 48 b ) 27 b

1.095 CaCN;, 48 b 18 ¢

2.0% CaCN; ) 0c Oe

5.09 CaCN, 0c Oe

Ty Colony - diameters were measured 6 days after the fungus grown on PDA plate. The plates were
placed in the containers which were fil'ed with a mixture of soil and CaCN; or Urea.
2/ The number of spores were mixed by 10 agar discs (0.5mm dia.) on one plate that was washed
~ with 10ml sterile water. '
3/ Data followed by same letters are not significantly different at p=0.05 according to Duncan’s
.. multiple range test. '
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BAME A AR AR ER (H.CN,) Bl R#E (CONNH,),) » BiEesk (NHL),CO,) EFaEAHR
(NO*?) SHAEBEMT ¢

H.0
CaCN;, ——Ca(OH);+H,;CNywveerrererrressreasreiiemitieiite it sreee e ¢))
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Mechanisms of Calcium Cyanamide on Controlling
Fusarium Wilt of Garden Peas’

Chaur-Tsuen, Lo? and Yi-Sheng, Lin?®

Summary

Abstract: Fusarium wilt of peas and its causal organism, Fusarium oxysporum f. sp. pisi, could be
effectively suppressed by amending the soil with calcium cyanamide (CaCNy) in greenhouse. ‘When
the cultivated soil was amended with CaCN, at 0.5, 1.0, or 5.09% (w/w), its soil pH value and calcium
jon were enhanced but the total numbers of the soil microbes, especially the fungi, were decreased.
The more CaCN, added to the soil, the less disease was obtained. However, the experiments showed
that the high soil pH value and calcium ion in the soil, adjusted by calcium carbonate, had no signif-
icant effect on the disease control. Both CaCN; and urea inhibited the chlamydospore germination,
mycelial growth and sporulation of the pathogea, but CaCN; by using at the rates of 0.5 and 1.0%
(w/w), had two inhibition zones for chlamydospore germination with time while urea had only one.
Calcium cyanamide was also more effective on reducing mycelial growth and sporulation of the patho-
gen than urea did. Therefore, the suppression of pea wilt might be due to fungicidal effect of the

intermediate products including hydrogen cyanamide and urea from calcium cyanamide.

1. Contribution No. 1477 from Taiwan Agricultural Research Institute. This study was supported in
part by the Council of Agriculture, Executive Yuan, R. O. C.

2. Assistant Plant Pathologist, Department of Plant Pathology, Taiwan Agricultural Research Institute,
Wufeng 41301, Taichung, Taiwan, R. O. C.

3. Professor, Department of Plant Pathology, National Chung Hsing University, Taichung, Taiwan,
R. O. C.
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XA INZE5, 34055 [ha (356kg X 15 TE/kg) » HEHEAER AR 12,3405 /ha (7,000 7£+5,3407C
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A study on the Utilization Cost of Dryland
Crop Harvesting Machinery"

Chia—Chung Chen Chien-Chou Laj?

Summary

The purpose of this study is to evaluate the operating costs of harvesting works
of dryland crop machinery. Because the operating factors of harvesting machinery
varied with the economical conditions and social environments, the cost estimations are
a dynamic process. The estimated operating costs for harvesting machinery in this
study only respresent present condition. Research results indicate the operating cost
of corn harvester and soybean harvester are lower that of hand harvesting. Higher
capacity of western combines is the dominant factor of lower harvesting costs. Due
to limited amount of grains sold to Farm’s Associations on quaranted prices without
considering quality, western combine are more popular thand domestic ones. Harvesting
costs using peanut combines is extreme high because its low field capacity.

1. Contribution No. 1478 from Taiwan Agricultural Research Institute.

2. Associate reseacrher, Assistant researcher, TARI, Taichung, Taiwan ROC.
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