153 AW 523) ¢ 153-164, 2019
N .= (D)
?ﬂﬁ*rﬁﬁ?iﬁﬂﬂﬁj{?\q o~

EERIER P9 BEpgE ©

WethHg - 108426 H 3 H : #2 MW - 108427 H 17 H

W B

TR RSB N3 2 R B A 7E > Z9kbE52 (Sorghum bicolor (L.) Moench) 28T —5% (Sb cv. KT1) FfTER
BEZEgEEABITT SRR HASRnE - AnEEE TR - B2 JiARENEEESER T Ba
EEWEREEFERZREEYE  HREERREGRER S » HEMLEERFEFIA - ERZREAME
HIEER RGN ERE 2 FE oK REMREERE  WHEFENKLAREFE TR - RipfdEay HaTom A5k
FSHO1 > Sy ZERIERE - B EFE AR & BWEERDR - 85 M FORIEE DU - EE SR 2 TSRS - %%
THE 2% FSHOL fhZ A 2011 4548 B ANERFAC R IERED » (IRBEMIRESNE A B R ETE RINMREES NG -
K Z G S bbistln - @isESs Rt 75 E % - BUREmE - TReE - 2 RMEKEE RAE TR - A
FIEWREERS  HEESKEPUEIR - TDRES - EffEREES @ BEG2EHIEREIERES - FSHOL mAR
107 4 11 A 2 HE @R EEZ B G > i R ttest B T —9% -

REsEEE - e - BEMIK - BEE - Brindd -

4

AR BRI (b R R B S A FIRIEN R E L B R - SR EY) 4 e th i o] sk on T B A Lh i s
It SORIEFTRKE ~ M5~ MK R iR 2 5 A8 B8R YIS 5 B % (Getachew er al., 2016) - =22
VY BRI SR - HAE BN > B/K A FoRAY 30 — 50% » 3 0] 58 & & Ff N 5] 3 15& B ER BE 205 (Saeed and
El-Nadi, 1998; Pedersen and Rooney, 2004; Marsalis ef al., 2009; 2010; Vaailakoglou et al., 2011; Jahanzad et al., 2013)
BENELE ERREUH LR ERZYRER - EREEARRNEE EOK - (I FE RN EECES R R ¢
ikl 2 L E S ORI BT ELAYE (Kalton, 1988; Bean et al., 2013; Getachew et al., 2016) - =22 5 (¢ iR
AT 73 B RHE ¢ i B B Y o B S 5 ORI A oy DURE Y« BPlh e (AR ) ~ BRPTE - SR &k
PHEEACTEBLE =22 - RN EEPREY S22 2 BEMIR - 4 5 RS & EE 9 HH[E (Pedersen, 1996; Whitfield et al.,
2012) = fF Ryt A H A kS 22y C4 BIRARMEY) - ez 5 AR5 - NWEHHBNEEETREERE
4 BSHLEVCERENES - USRNSSRV ELE - DIERYEEE E1Y £ 225K (Bahrani and Deghani-
Ghenateghestani, 2004; Ayub and Shoaib, 2009; Bean et al., 2013) - BlC&ZEHE B EERE - REFEI T RLIIME
BELAEBRMEEESEE > SEABATNRE 78 FHIEFETHNASRBLAES » INRE 84 £5EH HEk
FHEL (Sorghum sudanense Stapf) Z &5 1 5FHEE (FSF » 1997 ) - SAEAEBERIFEEBECK - INRE] 98 F55EF
RN SR ES | 9RHEERRE (% > 2017 ) < AR GRERGEEERE T EREVREIEHA - sER
BFTNE T T MBS EEA LA FRGE H B S B I EEbm & ETEIME RanZa s [TE R U e ~ B R ELER -
DI hn 2R bkl A BRI - @it 2e T —ofiniid - ManitE s - HEMRERHEZ = (EE - HERE
AHEENSRBDE W& H SRR TR LR R F e A A E - e -

|

) TTEb e Z B B A B AT i Je E 2 55 2618 55 -
Q) TEbtREZ E g T EABTNE T -

(3) BT s e E KA YR & -

(4) #EN/EF > E-mail : mlchang@mail.tlri.gov.tw °
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M A

L AR

2 2008 — 2009 SEFEERESEE] ~ M ~ H AR P ORISR S E S EE B3R 22 R (EHESRE 10 dn

F (ERFZ SR FSUOL-10 ) ~ HA 6 i & (57 FSI01-06 ) ~ JBUM 12 dn % (fU5E FSA01-12 ) BRLApBRR[E 15 5 %
(fR5% FSCO1-15 ) ) 55 » RAEH B st B P IR 5 o0 i 5t B FH & HE 17 28 (51 FE XK (poly cross) B1—{X 5 24523 (open
pollination) 1% > [ Ry 8 (B I FE S HIAR L8RS SREE - Flhe 23R T — i anfR AR B PURME S50 - iR
A EA BRI U R BRI LS (A O B B B A BT 1T » Wi BEA E R E NS [ a0 % FSAOS R H
TEERER - MR ER S K HAE R - B EILH S ST - SEuhE MR~ B P -

IL T3 ~ S bELEEl

2011 4 B ARG R W IR SR & - REE PR R BRIk ~ B - BEAY -~ P st R EIR

MEINREBRME - EITE RINRABPREE - 2011 FFEH A BRI EERTHRR 100 £k - F° 2011 F£Fk &
2012 FEHMETTIE R EMRREITIEME - POIEITRIEH S BT S 17 > O hlET ERER A b R g T -
2012 £ERK K 2013 SFEEFRFEETT BRI > BB R ERR - 21t > FET AN Z S REEIRES 8 - IREITE
S EAUE REARECR 7 A4 S HI4mSRE 5 FSHOL 22 FSHOT » TR0 S SR bbb -

ML &4 & beiain

(i)

(i)

(iii)

Hrom AR L

2011 — 2012 FRFEREE 2 7T BEEEHEURBR 1k - IMEfTNES 7 (B8 BIELT o 7 (8 BT (#W)4kdn
) 0 BN 2013 SERK R 2014 FEH N B E AT INE 7 Pl & - TR B A S IREYIR T 2 T AEEE
PREL A o e HH W e 7 It PSSR - ST R S ZA e A 2B FE - e 2080 3 17 > 174 3 m > f7HkEE
70 x 20 cm > 3 B 0 SRR BT 2R ESET (Randomized Complete Block Design, RCBD) » {(¥EfTEEH
BRBUET - 2013 FERKAEE - POXENREIR T Tra RS 2014 5 - X ENRELS TR TIaTRAES -
S F MR E S THE BRI S ~ ERERES -
e G G

LRy 2013 FERK K 2014 FFEHEER 2R B R G R ER L 2014 55 K 2014 £ B W) 450 R iR R
Ba45 5% BT FSHOI 81 FSHO2 %75 2 B 375 2 FSMO4 B FSMOG S s 4 5 R BT S9 I B -
It > LA FSHO1 ~ FSMO04 Kz FSMO06 % 3 {lifr i 2 Ryl Bk} - BRI THERRES & 8 it s E i — kel
AR EREE IR A G5 S MmAETERES S ARG LR - 2015 45 K& 2015 55>
AR EEARBAT NG P E - TS AR LA - U5 B 0 A W72 IR S 52
HAME FIEAE - A fEE 517 > 76 3 m > {THEEE 70 x 20 ecm » 3 EWE » SRS S W ENE » (KI8T
AR EVE L - 2015 FEAMEE - AN A TNE (A FEY 85 K ) NIELHE 5 2015 FEpkidtd - A+ —H A
(B0 X) WifE - AFIHME TSRS NEFEREERNE -
i de

LA FSHOL ¥ i 2 RaBp bkl - B A ERE e 2Bl SR E2Es il EEa 5 5 LY
B GEtdE 3 (& » 2015 5T AR ZF s LELR R AT ¥ AR B &R - sl
2015 AN - wlhe T S A B IR A AT - W7 7 SRR BT - 4@l 517 TR 3m>
{TPREE 70 x 20 cm - 3 B - slBaPRiESE R E G » RIBITRARGEBIET - BN E4I 85 — 90 K
NIENRE - A B HAR AT 42 B AR Bl B s R E A -

(v) T B

BEE 2 SR 5 i & FSHOL it 2016 Jz 2017 SR FMETTA AR S sth e 2 5 5 (FAE - 2016 -5
TTRIPYEARGERE ~ LB R PG 3 (A FI 1T W an St T SR - S = H N AJREE
EnZ R R4 0.1 A - SERH AR IR I FHERAC - 5903 hlhe 7 Bl 2R AT A AEAT - A B WD
TP RS L R IIPRIESE © THREE 70 x 20 cm - AEFHARERE & E B RS A5 BHEARIN 14 - K—fik
BITRRE TR EHE - SRR EE 85 RNFHE - L5 ETR MR F i S -

IV. EER AR E

@

IR MA@ E (lodging incidence trial) : DLE A Es BT o S RAIE R Z EILIRRS - & 53 (1) B2 (0° — 25°) »
(2) FEIL (HER}) (25° — 50°) DUk (3) IR (50° — ) ([Bf%E > 2017 )
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(i) FEEFPLEAGIE (disease resistance) © DA H LA R EE AR ARSI EIME 2 B /3 LA B EEDDRHUMESESR (B
%> 2017 ) o FLAERURIZRE 77 Ry R (0 — 5%) ~ H1 (6 — 20%) ~ FHT (21 — 30%) ~ HEL (31 — 50%) ~ &k
(51 — 75%) FARIEL (76 — 100%) o GURDRHIMK AR (B2 ) BopifEoik & b S RtE RS B B o b RS
2K (Kasuga and Inoue, 2000) -

(i) FHHFE AT ¢ U EHIXE] - BEARMYIE 2 — 3 om > R E 22 S EE T/ N SEE I s 07 W {E
AErEilE S amE < 7 hHE pHAE ~ I - 28 T eS & 0 IEETE Flieg” score 778 > #EE & I in
’jéi‘ o

V. TR T

(i) FHEHE (crude protein CP) ST ¢ DL kjeldahl 7% (A.O.A.C., 1990) HIEHEAS RE & &% » ELL6.2S 2 H
SRISHERES

(ii) [%5E 48 4k (acid detergent fiber, ADF) ~ th1 %= 48 4 (neutral detergent fiber, NDF) & & H| %€ (< 18 ANKOM200 4
UESTHTESHETT (Komarek ef al., 1996; Vogel et al., 1999) » NDF £275111 a-amylase 2 7M€ (Van Soest ef al.,
1991) -

(iii) 7J<5§‘T$EJU—J7K{ E&%7 (water soluble carbohydrate, WSC) JITE © 15 &S HEEZEE; > DL 80% JERE A 80°C T AEHL Y
R ZHORES » 2 T0°CHFE R ZEHE » Ber R LIZERKER - BUBEEZHURLAERT (anthrone) £ 1%
HIEH KB LEY) & & (Morris, 1948) -

(v) Bk E © PRSI 2 BN 2 mL /KRR EVE 808 3 sl 2 M2 al - AR DUB SR IIEVKEE -
U 2 EEHE -

VL st &R
AERFTIS AR SAS (2002) et o3 T8 T i » Dl NEEEMEZE S (Least significant difference, LSD) 4
e rmAEE Y A R MR 7 IR -

R

L AR B e B A

2008 FFEHEE FAET %Hm*%‘—ﬁuu EEWTIT > o RITEEISNS [ R UCERIE Rabf (%) > (EREEMRKE
TR o RSB AR AR 7 BB HH W A T A FE TR 2 R BB Rt % - 2010 R A A B ERRAVE BAERE(E
RS - TR FSn S 2 2 RS - 2010 fﬁ*)(#ﬂé(ﬁZ”’&ﬁc@?@’fﬁIL TRE AR > PTAER
Fo BB EIBERE SHIA T 3RS SRR - 2011 SERFIIATEIDRAE SR S s R T T IR N (8 R BRI -

2011 FEQERERIR T IGRE - IRHAERREREMIRAIPR S ~ B8~ gtk - B - Humsate RENRIESSNRAES
FRYEHETT (B BANRABIRREEIN - 2011 A A BRI R BEAR 100 £ > Y 2011 SRk R 2012 S5 HETTE
REEPRFEITIRME - PORETR R L S SR AR T S 1T AERETAERIENR | WHETERESE bR E
ET - 2012 FFRR 2013 SEEFFEHEIT BRI - 2t > TN BEMIREE—2 -

T 1 BRERREEZETER (5 0 2012 F)

Table 1. Ear rows (lines) selection of forage sorghum populations (Hengchun, 2012 spring)

Ear no. Plant height Ear length Steam diameter  Fresh Dry Ear weight H. Sorghic?la R. Solani Lodgilg*g
weight/plant matter ratio resistant resistant  index
cm cm cm g % g level level level
1 251.4% 9.6 38.5%6.6 21103 868.4 1253 27.8 125.8 2 4 1
2 2425%125 392%52 20102 855.8 £ 18.1 28.2 112.5 2 4 1
3 24881102 36.8%9.5 20%0.2 812.4%16.5 27.5 98.4 2 4 1
4 240.2%10.8 36.5%5.8 1.9£0.3 824.4%12.8 28.0 105.2 2 4 1
5 2452+ 8.8 382172 20102 826.8 £ 10.6 26.8 102.8 2 4 1

" Pest resistant levels: extreme resistant (1), resistant (2), mild resistant (3), mild susceptive (4), susceptive (5) and extreme
susceptive (6).
" Lodging index: erect (1), lean (2) and lodging (3).
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EVEEPREY 5 EfETT > HEEHBE /I 240.2 — 2514 om [H] © FERS ML 36.5 — 39.2 em s EELERIAHL 1.9 — 2.1

P HEAREEE /AL 812.4 — 868.4 g ¢ HZVPRI L 26.8 — 28.2% 1 FEEES MR 98.4 — 125.8 g & A[FIFEITRITEIRK
7 J“ g&E DU MR 2t - 2 EP{éﬁ)ﬁ%ﬁéﬁﬁfﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁBﬁii’?ﬁ“Eﬁ BRSURAR A RLIR » 2 EAE
& - (BB A R HAMERE AE - BURH PR AU - SERITERMENME (EIL) (R 1) -

GIENVIE G S8R

JELE 2011 — 2012 SERAEHREE Z S BEBEEURFR 9 PRE - LIPS TET N Z B EMBHREBT—2 - 7 {IfE R
1T (WI8Rin %y ) > GFY 2013 SRRk (JLH BA)) K 2014 255 (= H ) RWEEARATINE S AERE - ETAE
SEA BT N W)8h S LR S tR bt B

AR dh % 2013 SRR MERE GERBUR » 7T S ER R H RS TR 2222 — 2545 em ] 5 EEL 2.1 — 25
em i EUFERFEE R 56.1 — 58.8 AW/ /N - DL FSHOL FE B i - #2782 18.8 AN/ /N - 2014 4
BIFEIRREEEER - FEER/T 482 — SL.8 A/ NH > BZV)EE 154 AW/ A > LUFSHOL SRR (B
(F£2)-

2. 2013 FERRIE OISR S A ELitBa (RF - 2013 ’k— 2014 &)

Table 2. The agronomic characteristics of different lines of forage sorghum (Hengchun, 2013 autumn - 2014 spring)

Crop season  Line  Plant height Steam diameter Tiller number Dry matter ratio Fresh yield Dry matter production

cm cm % ton/ha

Main harvest

FSHO1 254.5° 2.5 0 30.2 58.8 18.8
FSH02  242.9° 24 0 29.5 58.2 18.2
FSHO3 232.5% 22 0 294 57.4 18.0
2013 autumn FSH04  225.8° 2.1 0 29.8 57.0 17.5
FSHO5 228.8° 2.3 0 29.2 56.1 17.2
FSHO6  232.5% 2.3 0 29.8 56.2 17.3
FSHO7 222.2° 22 0 29.5 58.0 18.0
Ratoon
FSHO1 221.4° 2.2 3.8° 29.8 51.8 15.4
FSH02  218.5° 2.1 3.4° 30.0 50.6 15.2
FSHO3 207.5" 2.1 3.2° 29.5 495 14.6
2014 spring  FSH04  201.6° 1.9 3.4° 28.8 482 13.9
FSHO5 198.6° 1.8 3.2° 29.6 485 14.4
FSHO06 195.2° 1.8 3.2° 29.8 48.8 14.5
FSHO7 195.2° 2.0 3.2° 29.8 48.7 14.5

" Means in the same column without a common superscript differ (P < 0.05).

II.

i SR SR PR BRSBTS 7 (R SR R A R /172 257.8 — 287.5 em ]+ %64 2.2 — 2.5 em
EUFERFRER R 59.2 — 64.2 /A / /AU - FSHOL FEE B RS SV R T 22.2 /N / /N - [ ATA1 2014
RS S B AR RIS Y 47.5 — 53.2 /AME/ AME  DUFSHOL SR BRAE - wop)iE i m]
5.9 NME /AN (F3) -
B 2L B

4585 2013 LERK L 2014 SEEVIARGH 2K FIBETRAEAEREL 2014 5 K 2014 FEE I8R5 AT A R4S
B 5851 FSHO1 B FSHO2 75 % 52 388 & FSMO4 £ FSMO6 37 ih 2 S A i A G R B S & - WL - B
FSHO1 ~ FSM04 & FSMO06 % 3 ([ 2 Byt Bab el » BB/ F s s Rl R S R s e — R G T B
B RS £ 0 St S (5 R T RIS R R -

2015 £/ (= H M) R 2015 8k (JUA BA)) sr it B s SR A i B o Fral R - TS i A bRt
B o BmEEn AL 2015 FEEFRETLER - BURRE LIS HA FSHOL 5h% 279.8 em i » EAELIEER] FSM04

2
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B FSMO6 i % 3.8 em Bt - &RFHE R S22 i A - (£ 1.4 em - DEEBDIBRSTE 5.0 ;&% > & %4 FSHOL fi
JyEE o BEBIRELLE DIEH S5 45.6% fys » BFFE B DS Y FSHOL fizi ((60.1 A /AN ) » §2Y)7E B DI EERl
FSMO4 fzi (16.3 A0 / /2 H ) » FIFRATAD 2015 SR RIERETEATR - fEFEE L FSHOL ShZdk s (46.5 AT /
N ) o BZYIEERIRLL FSHOL dh 22 13.1 A/ AR (£ 4) »

3. 2014 FR(FIAREn R LGSR (F » 2014 F— 2014 &)

Table 3. The agronomic characteristics of different lines of forage sorghum (Hengchun, 2014 spring - 2014 summer).

Crop season  Line  Plant height Steam diameter Tiller number Dry matter ratio Fresh yield Dry matter production

cm cm P T 170037431 [ ——

Main harvest

FSHO1  287.5° 2.5 0 30.4 64.2 222
FSH02  268.9® 22 0 29.8 61.4 21.0
FSH03  262.5° 23 0 29.4 59.2 19.2
2014 spring FSH04  257.8° 22 0 29.8 61.2 19.5
FSHO5  258.8" 23 0 29.8 62.8 20.4
FSHO6  267.8™ 2.2 0 29.8 61.1 19.5
FSHO7  262.2° 22 0 29.5 60.8 19.2
Ratoon
FSHO1  228.4° 2.2 3.5° 29.8 53.2 15.9
FSH02  216.4° 22 3.5° 29.7 53.0 15.7
FSHO3  212.5° 2.1 3.2% 30.1 49.6 14.8
2014 summer FSHO04 — 205.2% 2.0 3.1° 30.0 49.8 14.4
FSHO5  198.8° 2.1 3.0° 29.6 47.8 14.6
FSHO06 189.8° 2.1 3.0° 29.8 47.5 13.8
FSHO7 193.2° 2.0 3.1° 29.5 48.0 14.7

" Means in the same column without a common superscript differ (P < 0.05).

4. 2015 ER(FERmmALEmEE (F © 2015 &)

Table 4. The agronomic characteristics of different lines of forage sorghum in spring crop (Hengchun, 2015 spring).

Crop season Line Plant height Steam diameter Tiller number Leaf/steam Dry matter Fresh yield Dry matter
ratio ratio production
cm cm % e ton/ha -----------

Main harvest

FSHO1 279.8° 2.2° 0’ 34.4° 26.3° 60.1° 15.6"
FSMO04 212.9% 3.8 2.9° 33.9° 28.0° 58.0° 16.3
2015 spring FSMO06 213.1% 3.8 2.6° 32.5° 27.6° 57.7° 15.9°
Sweet sorghum  232.2° 1.4° 3.9° 45.6" 29.8 23.3° 7.0°
Sudangrass 193.3°¢ 1.4° 5.0" 31.4° 25.5° 20.5° 5.2°
Ratoon
FSHO1 251.8" 2.0° 2.5° 31.5° 28.2° 46.5° 13.1°
FSM04 188.5°¢ 3.2° 2.8 34.2° 28.8° 40.2° 11.6°
2015 FSMO06 185.2° 3.2° 2.8 33.8° 27.2° 40.1° 10.1°
Sweet sorghum  198.5" 1.2° 3.5° 32.6° 30.2° 25.5 7.5°
Sudangrass 205.8" 1.0° 4.8 31.8° 27.6° 24.8 6.8"

%<4 Means in the same column without a common superscript differ (P < 0.05).
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2015 4F TR A B EL et BT o MRS 7 DA FSHOL % 257.2 om F 5 » B 5 SRR © XL FSMO4 B
FSMO6 % 3.6 — 3.7 om £ bl > GRPFECIRARAT > {6 12 om « SYBRMOAREFH B % » FSHOL 5 ZJ 43 0 - 38
HEE(E AR 38.9% 525 B PHEL 23.4% R - BFE17E B DL FSMO4 it 2 (514 AN/ A58 ) 2B
FSMO4 B FSHOI (% - #5475 5L FSMO4 fi25 - [FIF2 T 41 2016 FERRRARGEE » fEETEE R LS % FSHOI
5 (40.6 25N / /A ) - SRR, FSMO6 9 1.5 /AME / /B (%5) -

5. 2015 FERAF s A i EE (RF - 2015 7))

Table 5. The agronomic characteristics of different lines of forage sorghum in autumn crop (Hengchun, 2015 autumn)

Line Plant height Steam diameter Tiller number Leaf/steam Dry matter Fresh yield Dry matter
ratio ratio production
cm cm % ton/ha

Main harvest

FSHO1 257.2° 2.0° 0° 36.1° 28.8" 50.0" 14.4°
FSMO04 199.1°¢ 3.7 2.9° 33.0° 28.7° 51.4° 14.7
FSMO06 194.7° 3.6" 2.8° 34.3° 28.8° 50.0° 14.4*
Sweet sorghum  179.5° 1.4° 2.4° 38.9" 24.5° 16.7° 4.1°
Sudangrass 226.0° 1.2° 4.8 23.4° 29.5° 24.7° 7.3°
Ratoon

FSHO1 235.5° 1.8° 2.5° 32.6° 27.8° 40.6° 11.3
FSM04 181.3° 3.0° 2.7° 32.5° 28.2° 39.8" 11.2°
FSMO06 180.5 3.0° 2.8° 34.1° 28.8° 40.0* 11.5°
Sweet sorghum  170.5 1.2° 2.5° 34.9" 25.2° 26.8" 6.8
Sudangrass 185.1° L.1° 4.8 25.4° 28.8° 25.5° 7.3°

"¢ Means in the same column without a common superscript differ (P < 0.05).

GEE 2015 FEBEPCREIZEIFISAER - BUREES 5 %A FSHO1 Bl5y B8R FSMO04 Kz FSMO06 S5 ih % » HA: 5%
PR B ERL S S IR R AR B P 2 A LR M R LR VBT -
IV. & s

LA FSHO1 ~ FSMO04 5z FSMO06 55 3 {[E§ in & sl Bapr il » BAERA HEE RS = 2 8 i il = g 2 & 1 9 ek
FEZEE 1 9 AHIRM A - Gt 5 @54 > 2015 F£EFR S RINZmE AT CEL R R A 1T AR [F &I
Bralha o BBl 2015 A (LA HEA R 3 H 25 H > NIHEE B 3 H 28 H) - sl E 547 85 —
90 K ( 7N H TA] ) XEULHE -

2015 FHEVERT batli T U 2 £ fh 2R = /172 206.7 — 301.6 cm » FSHO1 (i % 301.6 cm s » HR RS
HEE 1982749 cm ; R 1.1 — 3.8 em > DL FSM04 7 3.8 cm £k » FSMO06 fh % 3.5 cm K &P} By
AN > {2 1.1 om s BRSO — 5.4 15 > DUERFTEL 5.4 5226 » FSMO04 EiL FSMO6 % By 2.5 B 2.9 » FSHO1 i %
ey EE o BEHIECIEE DAEHE3E 43.7% i 5 o RZYIR DI E52 30.4% f¢ =1 FSHO1 S Za i - {8 26.3% 5 BEEE
=L FSMO4 i = 0 A2 59.1 A/ S - dna FSHOL 202 (1 58.6 3N / AHH ) - 52/ & LAl 2 FSMO04 55
= (17.5 AWg/ABE ) » 2015 FF BB EEl@ E RS 655 - SR E B DI %4 FSHOL s 0 2 48.2 A / A B 5
HeVNEEALArn Z FSHOL sy (13.4 AW / A ) (2 6) -

PR T YR 2 & RS 7T 205.1 — 283.2 cm > DL FSHOI (% 283.2 em £y 5 » FSMO6 (i i %
LIRS ﬁ’\ 1.2 — 3.6 cm » DL FSM04 (i 25 i - FSMO6 fn 2K Ef PR A - %%%ﬁ&ﬂ\b‘é 0 — 5.3 DI&kSt
153  BHESREE 1 9% 4.3 2 > FSHOI #5788 - BEELECEL(E DL FSHOL 2 34.5% f% /5 o #29)% LL FSMO06

ﬁiFEECEEU\DD/‘?‘ FSHO1 £z 15 > %2 60.1 20 / /3B - FSMO4 S 2R 2 ( 58.2 AME / AH) » Bz & Dl
%\ FSHOI ferm (17.6 2AWH /S ) - FSM04 7 (17.2 AWF / 3EE ) © 2015 SR EAF A S S AR RIS 45 R AU »
fERE B DU &4 FSHOL £y 5 v 2 50.2 A / AN S B2V ERDAdn £ FSHOL sy (152 AW / 3 -

Gre P LB NS 2 (R E IS AV ER4E SRR » dnZ FSHOL B2 FSMO04 55 2 (i & - HAH AR
BEEERIAEREGLEN SRER | TGN R EEE | 9t - BRI S

“11 +m* H“l+
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*o6. EEmAREEGEER L RENGEBER LB > 2015 &)

Table 6. Comparison of 5 forage sorghum lines for agronomic traits and yields in regional trial. (Hsinhua and Neipu, 2015

spring)
Crop season Line Plant height ~ Steam  Tiller number Leaf/steam Dry matter Fresh yield Dry matter
diameter ratio ratio production
cm cm % e ton/ha ----------
Main harvest

FSHO1 301.6" 1.8° 0 37.0° 26.3° 58.6° 15.4°

FSMO04 218.3° 3.8 2.9 38.4° 29.3* 59.1° 17.5*

Tainan spring FSMO06 206.7° 3.5° 2.5° 37.2° 28.2° 56.5° 15.9°

Sweet sorghum  274.9° 1.6° 3.9 43.7° 30.4° 25.7° 7.8°

Sudangrass 255.1° 1.1° 5.4 27.3° 30.0° 25.0° 7.5°

Ratoon

FSHO1 250.2° 1.9° 2.8° 32.5° 27.8° 48.2° 13.4°

FSMO04 186.8° 3.2° 2.7 33.4° 29.8" 42.1° 12.5°

Tainan summer FSMO06 188.2° 32° 2.5 34.2° 28.8" 41.5" 12.0°

Sweet sorghum  234.5° 1.2° 3.5 38.5° 30.0° 25.8° 7.7°

Sudangrass 235.2° 1.1° 5.2° 27.8° 30.2° 24.5° 7.4°

Main harvest

FSHO1 283.2° 1.9° 0 34.5° 29.2° 60.4° 17.6°

FSM04 215.9¢ 3.6" 3.0° 29.0° 29.5° 58.2° 17.2°

Pingtung spring FSMO06 205.1° 3.5° 2.7 28.0° 29.8° 56.8" 16.9°

Sweet sorghum ~ 237.8° 1.4° 4.3 33.2° 29.4° 25.6° 7.5°

Sudangrass 243.3° 1.2° 5.3 23.9¢ 29.4° 23.4° 6.9°

Ratoon

FSHO1 2435 1.9° 2.5 31.5° 30.2° 50.2° 15.2°

FSM04 202.9° 3.5 2.9° 29.5° 29.8° 48.0" 14.3

Pingtung summer FSMO06 188.5° 3.5° 2.8° 28.8° 29.8° 47.5° 14.2°

Sweet sorghum  230.4° 1.2° 4.0 33.4° 29.2° 23.2° 6.8"

Sudangrass 218.3° 1.2° 5.0" 24.1° 29.7° 21.5° 6.4°

"4 Means in the same column without a common superscript differ (P < 0.05).

V.

VL

T

72 2 T 6 BERBDRIT N S FSHOL B FSMO4 % 2 (7 5 % BB A 5508 AR PRI+ TR + % 2016
Fe 2017 HEBTHERT R FIAEIE B 2 M7k (A -

2016 FHSBINEMFER « LREFTEFH% 3 (B FHIE T FSHOL 81 FSMO4 % 2 (57 5 % 2 i 75t
s - SBRISH = H AR (FRE3 H 25 H ~ 18 3 A 26 HEPEH 3 A 30 H ) S& A RMmEis470.1
N - BRI AR (4 PR » A S HARIFEENG A 2 AR - RS (THRRE 70 x 20 em « S HARILAF HiTE+
SRR HESS » 352 I8 15 A A T 0+ AT R M TR BT « BRI T 85 TN
e+ SEESHRES R -

i34 A TS » FSHOL 5% SR TR B R - R [ 552 R R A  ME P TE7T 2
B GEATERARZRE ) - SRR 7 BRI RAE S A GE B2 SR ET
B4 A ELIE R B RS (% 7) -

BB

2015 FEBEERES FHET (€278 85 ) MEMHAL A HT S MBS EAST 3 (BN BRI S 2 BRK

SR GRS AREE LS R 7.0 — 104%  HER 104% B o 97 % FSHO RS » H ek i
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HIRRAZEE (8.0 — 8.7%) ¢ P LAl MY 51.2 — 55.2% [H] > 3 I in IR | BORMAE TR 33.0 — 36.5%
[ B IR ZOFMERAKE S/ THY 14.6 — 22.9% [H > Hrdh % FSHOL &5 - SHER&E  Bira
B 75 — 10.1% » LIFSMO4 fnZadz s » BHEsER » Hbhim R EmIRER (£8) -

* 7. FFhEsE FSHOL Bl FSMO4 Jifrin £t 550U F (2016 425 )

Table 7. Comparison of 2 new forage sorghum lines in the regional trial (2016, spring)

Location lines Plant height Fresh yield Dry matter production
cm ton/ha

) FSHO1 300.9%5.1 572102 172103
Yunlin

FSM04 196.6 £ 8.7 57.9+04 18.5£0.5

) FSHO1 293.4%6.8 57.0%0.7 16.5£0.5
Yunlin

FSM04 1904154 56.810.4 182104

o FSHO1 2559172 4531 1.0 13.0£0.8
Miaoli

FSM04 151.4%£39 304113 94108

* 8. EPEESnAREREBRRTER (1HF - 2015 HRHK)

Table 8. Comparison of nutrient composition of new forage sorghum lines in maturity stage (Hengchun, 2015 spring -

autumn)
Crop season Line CP’ NDF ADF WSC Starch
%
FSHO1 7.0 51.2° 33.9° 22.9° 7.8°
FSM04 8.3 52.8° 33.0° 19.9° 7.9°
2015 spring FSMO06 8.7° 53.4° 35.0° 19.6° 10.1°
Sweet sorghum 10.4° 55.1° 35.4° 14.6° 9.5°
Sudangrass 8.0 55.2° 36.5° 18.8 7.5°
FSHO1 7.2° 53.5" 34.1° 22.5° 8.7°
FSM04 8.9° 55.1° 35.0° 20.5° 7.2
2015 autumn FSM06 8.6 58.6° 38.4° 17.6° 9.9°
Sweet sorghum 8.5% 49.1° 32.5°¢ 14.7° 9.6"
Sudangrass 9.6 62.7 38.4° 9.7° 6.8°

a,b,c,d, e

Means in the same column without a common superscript differ (P < 0.05).

" CP: crude protein; ADF: acid detergent fiber; NDF: neutral detergent fiber; WSC: water soluble carbohydrate.

2015 FFRKAE - RS AR E BRI BN HERBESENN 72 — 9.6% ] > DIERFIE 9.6% %5 » FSHOI
o i 0 E R AR E R (8.5 — 8.9%) 5 FIURBAE Y 49.1 — 62.7% > Frim A IHEE R (535 —
58.6%) ; W& 5t B AE T 32.5 — 38.4% [H] 0 BR FSMO6 (it 228 /5 4h - Ho 6% 2 {1897 i 2« ] 6 BH 8 722 52 (341 —
35.0%) 5 AKAVERAKALEYITO 14.7 — 22.5% » Dlin % FSHOL 5 » & FHELAAEK > Bk FSMO6 b 2 4h - Hk 2
{38 s B R AE I B ZE 52 (20.5 — 22.5%) 5 & B 6.8 — 9.9% » LLFSM06 s @ SR K > - Herm AR
R -

VAR

2016 FHEFT 3 {EB9RE R muih S5 AR BelEs - HFERH SR AT RS 5 M2l - FlrplHELE
SENNTT — 10.7% [ > LLFSMO04 % 10.7% fzris 0SS 3ERZ (10.5%) » FSHOL fh Z il - Hobfim iR
BB 52 (8.9 — 9.0%) ¢ tPRAES Y 48.4 — 56.9% i » DUEHESE 56.9% f i > % FSMO4 fz{f > Hék 3 (H
on Z R R (1.8 — 52.7%) ¢ BESEMERAES Y 31.0 — 38.4% [ » HrinZfH L FSMO4 S 2 - Hogk 2 (i
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ZHHIT (34.2 — 34.8%) 1 KIBMEIRAKIEEYII T 13.7 — 25.8% [ > Hrim ZRITE 20% » JLLL FSMO4 [ & &
25.8% i 0 BHEEE 13.7% 52K > #iih % FSHOI B FSMO6 5 2 2 04T (22.5 81 22.6%) 5 BHy& &0 7.0 —
9.2% > FSMO6 (i1 % 9.2% s > EHESR 7.0% K (2 9) -

R9. FEiSRERMAZEBNT (FAT) (IHF © 2016 &)

Table 9. The nutrient composition of new forage sorghum lines (Hengchun, 2016 spring)

s

Line CP NDF ADF WSC Starch
%
FSMO1 7.7 52.7 34.8 22.6 8.7
FSM04 9.0 48.4 31.0 25.8 7.3
FSMO06 10.7 51.8 34.2 22.5 9.2
Sweet sorghum 10.5 56.9 38.4 13.7 7.0
Sudangrass 8.9 52.7 38.1 18.7 8.8
LSD 5% 1.1 3.5 1.9 2.2 1.8

" CP: crude protein; ADF: acid detergent fiber; NDF: neutral detergent fiber; WSC: water soluble carbohydrate.

B R ERFEIRAE - pH /Tt 3.53 — 3.82 [H] » DUERSTE pH (K © ZB&& &5 1° 0.83 — 1.37% » FSHO1
ah B 0 FSMO4 Sh 2 BRGR FT L 2 2l & B (K 0 & E R/ 0.02 — 0.59% fH > DL FSMO6 fh F i &)
FSHO! S &z (i 0 THEEES I 0.09 — 0.34% [ > Frin i AHs T BEE R (0.28 — 0.34%) » &R/ EmRIK 0 Ak
IR 7.28 — 9.45% - 53 5EAI FSMO6 fizf > 7 5e8! FSMO4 fyfl  slBRaE RBUR AT i A B I an Eal 2B R
4 (86.0 — 94.0) (F 10) -

% 10. BEsReRmAZFTERLE (JF © 2016 F£F&)
Table 10. The silage quality of new forage sorghum lines (Hengchun, 2016 spring)

G Acetic acid Proppion acid Butyric acid Lactic acid )
Mz pH Flieg’s score
% DW

FSHO1 3.58 1.37 0.02 0.34 8.45 86.0
FSM04 3.70 0.85 0.20 0.28 7.28 87.5
FSMO06 3.71 1.05 0.59 0.28 9.45 88.5
Sweet sorghum 3.82 1.02 0.09 0.15 8.02 91.5
Sudangrass 3.53 0.83 0.06 0.09 9.31 94.0
LSD 5% 0.2 0.31 0.02 0.03 1.21 2.2

A7 (1989) $3FEpRHE I REE UM (THRAT - JR RS » S50 - Y080 - HAPRAEER (55 - ZEBIRRGYTR ) - 7/
SR L SR S MR S R SRS SRR TEAERY R » 49 FFE i e s s e ke
BB - ACERT FSHOL 37 ih 2 i B FL BN A B + (A2 57 (2000) B TR SR 4k BME RS ot
TR » S BRI + RS 2 T2 B M (T S EL B B AR T 4 (IR
2015) - 5 FSHOL 7t 2 RBRE By A EL AT » Sl BATHIARAE SR T 2 - JRBR(SHEE / ZE82MLL
BB ) SR - S BEATRE M SRR IR o ELS R RO R A R RSB E
I (Pedersen ef al., 2005) © 5 MR 4 B BB BT A Y  ZADN ELISATSE / BESIEL » HLOAR A
(ALE » SIBE VR S - Rana er al. (1984) $R4H BRI ATANEIABRE KRRIFE B 175 om 7045 » 04 AT
FSHOL 2 250 SRS » (DR FF & B B MR R - DR » IS 7 Tl (S R P 75— DF
SRAEF 1918 BRI b SR  ROISE ) HEOILL - SRR B RSE » WTEEE TR SR BRI -
DR B A B R R 485K -

AL P T S S A TSR 30% o DI EOK (—RR49 s 30% UL ) 16 > BIRIVB RS
R AR AR (HRT > 2012) - BRAA LS TTIBRMEE RBREGE - SUEBRE A AR
BURSUBENS - RERLEESREEREEYRLAI 0 SN BB R S SR RS A
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YyetE ~ R EEEERAGE TR B RS B EE SR E (Kalton, 1988; Zerbini and Thomas, 2003;
Pedersen et al., 2005; Ayub and Shoaib, 2009; Malezieux et al., 2009; Marsalis et al., 2009; 2010) °

A

R T IR 107 5 11 F 2 N ErREEZ R A A o AR twntg - &g st
FEME > BURERR - SE - MpEaE - 2R KCREEE LSRN - Bo 28R GE S EREERS
THEMSE RGBSR - B ERACR 28 BRI a (ot T A EY RSB SR (TR » R Bl
& R BT RN - BIEE BT ERGE o BT SR TR s - R R R R A
F o WEtEREMREHE - P E R T A e A A B AR - TRAIRE D SRl &R 2R T — SR
TRt SR L EY R B > B R R ~ BRSBTS - B DA R SR R A Ak

5077 S
EEE o

ZENRK

PRE - ~ EAPRE - 2012 - FEI RSB AT HVEBEAERIMERGT - AT 45(4) © 287-301 -

PREDSE ~ FTHENE ~ FEREE - 2017 - B SREE IR ZHH - BmEbZE 50(1)  37-44 -

TREER ~ EREE - 2015 - RS sRan R A VE TR - 48(3) 1 170-177 -

235 0 1989 - TRt SR BRI 2 PRET © BT 22(1) ¢ 59-68 -

R EEIR - FFRE  REUR - ERUE ~ BRI - SO0RT ~ BOC - BREH - SRIZSR - FOREL - 1997 - aRFTEE
B B - BENTH 30(4) 1 337-350.

AAZREE ~ PRI ~ BREHHE - 2000 © BHRH A S 2RESC F1 i 228 - BEENTE 33(2) & 154-164 -

A.0.A.C. 1990. Official methods of analysis. Vol.1. 15" ed. A.O.A.C. Arlington, VA. U.S.A.

Ayub, M. and M. Shoaib. 2009. Studies on fodder yield and quality of sorghum alone and in mixture with guara under

different planting techniques. Pak. J. Agri. Sci. 46: 25-29.
Bahrani, M. J. and A. Deghani-Ghenateghestani. 2004. Summer forage sorghum yield, protein and prussic acid contents as

i

affected by plant density and nitrogen topdressing. J. Agri. Sci. Techno. 6: 73-78.

Bean, B. W.,, R. L. Baumbhardt, F. T. McCollum III and K. C. McCuistion. 2013. Comparison of sorghum classes for grain
and forage yield and forage nutritive value. Field Crops Res. 142: 20-26.

Getachew G., D. H. Putnam, C. M. De Ben and E. j. De Peters. 2016. Potential of sorghum as an alternative to corn forage.
American J. Plant Sci. 7: 1106-1121.

Jahanzad, E., M. Jorat, H. Moghadam, A. Sadeghpour, M. R. Chaichi and M. Dashtaki. 2013. Response of new and a
commonly grown forage sorghum cultivar to limited irrigation and planting density. Agri. Water Man. 117: 62-69.

Kalton, R. R. 1988. Overview of forage sorghum. In: Proc. Annu. Corn and sorghum Ind. Res. Conf. 43rd. eds. Wilkinson, D.
Am. Seed Trade Assoc., Washington, DC, pp.1-12.

Kasuga S. and N. Inoue. 2000. Varietal different of resistance to sheath blight (Rhizoctnia solani kithn) in sorghum. Grassland
Sci. 46: 28-33.

Komarek, A. R., H. Manson and N. Thiex. 1996. Crude fiber determination using the ANKOM system. Publ. 102. ANKOM
technol. Corp., Fairport, N.Y. U.S.A.

Malezieux, E., Y. Crozat, C. Dupraz, M. Laurans, D. M.akowski, H. Ozier-Lafontaine, B. Rapidel, S. de Tourdonnet and M.
Valantin-Morison. 2009. Mixing plant species in cropping system: concepts, tools and models. A review. Agron. Sustain.
Dev. 29: 43-62.

Marsalis. M. A., S. Angadi, F. E. Contreras-Govea and R. E. Kirksey. 2009. Harvest timing and by product addition effects
on corn and forage sorghum silage grown under water stress. Bull. 799. NMSU Agri. Exp. Stn. Las. Cruces, NM.

Marsalis. M. A., S. Angadi and F. E. Contreras-Govea 2010. Dry matter yield and nutritive value of corn, forage sorghum,
and BMR forage sorghum at different plant populations and nitrogen rates. Field Crop Res. 116: 52-57.

Morris, D. L. 1948. Quantitative determination carbohydrates with dry-wood’s anthrone reagent, Science 107: 254-255.



163 BRERE T 5 B

Pedersen, J. F. 1996. Annual forages: New approaches for C-4 forages. In: Progress in New Crops, eds. Janick J. American
Society of Horticultural Science, Alexandria, VA, pp. 246-251.

Pedersen, J. F. and W. L. Rooney. 2004. Warm-Season (C4) Grasses. Agronomy Monograph 45: 1057-1079.

Pedersen, J. F., K. P. Vogel and D. L. Funnell. 2005. Impact of reduced lignin on plant fitness. Crop Sci. 45: 812-819.

Rana, B. S., B. C. Barah, H. P. Binswanger and N. G. Rao. 1984. Breeding optimum plant types in sorghum. Indina J. Gent.
44:385-398.

Saeed, I. A. M. and A. H. El-Nadi. 1998. Forage sorghum yield and water use efficiency under variable irrigation. Irrig. Sci.
18: 67-71.

SAS. 2002. SAS procedure guide for personal computers. Version 6th ed. SAS Institute Inc. Cary, NC. U.S.A.

Van Soest, P. J., J. B. Robertson and B. A. Lewis. 1991. Methods for dictary fiber, neural detergent fiber, and non-starch
polysaccharides in relation to animal nutrition. J. Dairy Sci. 74: 3583-3597.

Vaailakoglou, 1., K. Dhima, N. Karagiannidis and T. Gatsis. 2011. Sweet sorghum productivity for bio-fuels under increased
soil salinity and reduced irrigation. Field Crop Res. 120: 38-46.

Vogel, K., J. F. Pederson, S. D. Masterson and J. J. Toy. 1999. Evaluation of a filter bag system for NDF, ADF and [VDMD
forage analysis. Crop Sci. 39: 276-279.

Whitfield, M. B., M. Chinn and M. W. Veal. 2012. Processing of materials derived from sweet sorghum for biobased
products. Ind. Crops Pro. 37: 362-375.

Zerbini, E. and D. Thomas. 2003. Opportunities for improvement of nutritive value in sorghum and pearl millet residues in
south Asia through genetic enhancement. Field Crop Res. 84: 3-15.



Taiwan Livestock Res. 52(3) : 153-164, 2019 164
. . 1
Breeding of the new forage sorghum variety “SB cv. KT1” "

Min-Lang Chang ' and Li-Jen Liao

Received: Jun. 3 ,2019; Accepted: Jul. 17, 2019

Abstract

Forage sorghum (Sorghum bicolor L.) variety (Sh cv. KT1) is a new cultivar bred at Heng-Chun branch of Livestock
Research Institute. This variety has rapid growth, early maturity, lodging resistance and high forage yield, which is suitable
for Taiwan. It is cultivated in hot and rainy season in spring and summer, and the yield of subsequent perennial forage is also
high, which is suitable for ensiling. Forage sorghum can replace forage corn to produce summer feeds during the summer
rainy season and connect to the autumn and winter crops of forage corn. The selection code of this variety was FSHO1, which
is a white seed with red spots line and is resistant to leaf spot, rust and corn borer. It is mildly susceptible to sheath. FSHO1
was obtained from the descendants of the open pollinated population, and was selected according to the agronomic traits and
other external agronomic characteristics in 2011. After line comparison tests, regional trials and local trials, the FSHO1 had
high yield with excellent agronomic characteristics, such as resistance to diseases and insects, drought tolerance and lodging
resistance. Spring crop of FSHO1 has high yield, high plant height and lodging resistance, strong moisture resistance and high
perennial yield in summer. It is suitable for spring, summer and autumn cultivation in Taiwan. The FSHO1 line was named by

the Variety Nomenclature Review Committee on November 2, 2018.

Key words: Forage sorghum, Agronomic character, Selection, New variety.
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