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1788757 77 Hr(Analysis of variance, ANOVA) » #IHA RETRARE 7= 5 » AT B LR i
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HITE TR o 2 B 3R o DRIAEE TR o 25 2 et T ATRE AR B TR IS BN 2R3 5 REREHH AN AR T
fEIREEE - AATn s fEEts -
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LEGESATE T 3 g PR F51H 0.1 g BRI BB » A 10 ml BBET7K > PL 30CACATERE
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3. A ME BV E AR > R AR Ry 0 ~ 20 ~ 40 ~ 60 ~ 80 £z 100 ppm

4. Bl PR R LR R 7 2 & (2/100 g, %) °

SR ZEEAENA 2 ml BEfer/KEN/Kep s 15 38 - BUBRRELUK/KAAN © JIA 2 ml
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3.N%=0.01x 14 ml x EEE<(50 ml/5 ml) x (100%/200 mg)=5E5EHx 0.7 -
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EPRS  ESR R ERETERY 2 58 E5(hs7=98.23%) - [Tk K ks R 2 g (g
(hg?=59.87 % 62.02) » & [1'E B i {H24(h™=25.16)(F 2) -

T~ 2017 RIS SR E 3 H S T — 5 R IR

Table 1. The agronomic traits of sorghum inbred lines and ‘Liangnuo No.1’ cultivated in fall cropping,

2017
Grai Grai
Plant Spike re.uns 1,000 grains Spike ram Stem
) ) weight ) } number )
Lines height length i weight weight " diameter
per spike per spike
(cm) (cm) (2 (2 (cm)
(g (no.)

TCWSI 174.00  29.67 48.63 22.22 88.22 2178.78 0.78
TCWS2 13822  29.67 73.42 27.89 90.67 2576.22 0.76
TCWS3  186.11  28.44 78.41 2433 104.22 3049.67 0.71
TCWS4  100.67  30.00 43.69 20.89 60.44 2225.56 0.79
TCWS5  175.00 24.67 53.30 20.56 67.11 2493.22 0.64
TCWS6  192.78  30.67 71.06 22.33 92.00 3194.56 0.75
TCWS7  141.56  33.67 68.36 22.67 91.11 2969.44 0.72
TCWS8  162.89  28.67 72.31 23.67 92.67 3116.22 0.76
TCWS9  197.11  30.33 97.99 26.78 113.11 3350.67 0.80
TCWSI10  171.00  29.78 86.02 25.67 102.00 3266.33 0.66
L

‘i?ogrlmo 13644 31.11 75.27 2156 102.67 3466.89 0.81

LSD 21.79  4.81™ 24.40 3.60 29.23 1102.6™ 0.15®

(ns): No significant at 5%.

T~ 2017 FERKAF = SRR Tl B (R R B A

Table 2. Broad heritability and coefficient of variation values of seed traits in sorghum populations

planted in fall of 2017
Starch Sugar Amylose Protein
hg* 59.87 62.02 98.23 25.16
CV 15.88 25.57 83.14 7.19

HRAEZET R > 10 s A RSERR) S ] S8 2 EE 2R Jilkhe
ERIEMEE 2R HR/ NIEZRREETR AR S EILE > 7 2 (#imZ(TCWS1 K TCWS3)
AR e m PR AT » A 3 (AR Z(TCWS2 ~ TCWS6 k& TCWS10)HiE S B s B i 15
ELHEEA T > R S (iR Z(TCWS1 » TCWSS ~ TCWS6 ~ TCWS8 fz TCWS10)=74 ¥ i i (&
).
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Table 3. The seed content of sorghum inbred lines and ‘Liangnuo No.1’ cultivated in fall cropping, 2017

) Starch Sugar Amylose Protein
Lines
(%) (%) (%) (%)
TCWSI1 64.86 1.29 9.66 8.70
TCWS2 56.61 2.16 0.83 9.86
TCWS3 63.50 1.33 0.74 8.57
TCWS4 50.43 1.84 1.49 9.45
TCWSS 54.00 1.34 6.94 9.32
TCWS6 52.78 2.15 4.72 9.25
TCWS7 45.48 1.93 0.98 8.77
TCWSS 51.07 1.85 3.74 9.32
TCWS9 45.96 1.44 2.38 9.11
TCWS10 50.49 2.01 3.44 8.30
Liangnuo No.1 51.58 1.75 1.13 8.70
LSD 11.579 0.60 0.44 1.41"

FIF 10 {8 E 5 R4 ARE T TR - (R TCWS4 2 TEE 8 B el (EE - BEH
9 Il 9 5 Z S SR R Wt — 5t AE TR 5B - 10 (i A 2 A A IR AR T 1% B 72
o Zim AR 40% 2 /TR 1,360-1,876 ml » H TCWS1 ~ 3~ 9 K2 10 % 4 {55 %
AP B AR e 25 (R )
£0U - 2017 FERKIERISRE SCHEL TN | 9 IOHETE &
Table 4. The wine porduction of sorghum inbred lines and ‘Liangnuo No.1’ with cultivated in fall
cropping, 2017

Lines Wine production (ml)
TCWSI 1729.13
TCWS2 1667.63
TCWS3 1876.25
TCWS5 1422.98
TCWS6 1653.61
TCWS7 1360.98
TCWSS 1582.45
TCWS9 1801.34
TCWSI10 1844.2
Liangnuo No.1 1719.18

LSD 191.03
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INERIVER BB FR5T 2 ARSI 2014 ERKMEMRIEBEIAE R ILA 29 (H 445" SRS -
PR - BRI - AR TR E SR NRAIMIR > DUy B E SR & B TRy s
REUN MR IRELRE TR IR E AR AE (R TL) - 2015 FFEREHR(FIERE 28 (A4 > SR
PEARTEAE] 2014 SERERKIE - Rl R AR i LR 2 8 > TS REUS - i ERE 2
FEE BUERE - FAEIRE Tl o B NRIUVE IR SRR EAN R (R N) - 2017 SERKTERE 10 [HE AR
ARt > ek & R R S B PR S IR 2 AARE T - B P Bk s A IEAHRE - BB
AIZEEMR RO -

R ~ 2014 R = SEE AR IREE 5k AR (R Bk

Table 5. Correlation analysis among traits of sorghum plants and grains in fall of 2014

) Grains ) Grain
) Spike ] 1,000 grains
characters amylose  Plant height weight per ) number per
length . weight .
spike spike

Starch -0.24 -0.09 -0.09 -0.11 0.04 -0.10
amylose - 0.13 0.10 0.17 -0.19 0.25
Plant height - 0.28 0.54%* 0.38%* 0.31
Spike length - 0.35% 0.15 0.29
Grains weight 0.23 0.89%*
per spike )
1,000 grains -0.20
weight

*, ** are significant at 5% and 1 % level, respectively.

RN ~ 2015 FEF e AR MR 1k AR (R Bk

Table 6. Correlation analysis among traits of sorghum plants and grains in spring of 2015

) Grains ) Grain
) Spike ] 1,000 grains
characters amylose  Plant height weight per ) number per
length . weight .
spike spike
Starch -0.24 -0.41* -0.24 -0.38 -0.30 -0.23
amylose - 0.08 -0.11 -0.08 0.02 -0.09
Plant height - 0.23 0.32 0.63** 0.07
Spike length - 0.25 -0.10 0.31
Gralns. weight ) 0.33 0.91%*
per spike
1,000 grai
0T Brains ; 0.00
weight

*, ** are significant at 5% and 1 % level, respectively.
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Table 7. Correlation analysis among traits of sorghum plants and grains in fall of 2017

Grains 1,000 Grain
Plant  Spike  weight T Spike  number Stem
characters Sugar Amylose ) grains ) )
height length per ) weight per diameter
) weight )
spike spike
Starch -0.127  0.282 0.148 -0.195 -0.261 -0.0431 -0.033  -0.256 -0.089
Sugar - -0.309 0.290 0.088 -0.031 0.014 -0.145 0.038 -0.186
amylose - 0.388* -0.306 -0.353* -0.278 -0.203  -0.273 -0.119
Plant
a.m - -0.098 0.432*  0.258  0.442*  0.279 -0.173
height
Spike
- 0.389*  0.146  0.523** 0.415*% 0.493**
length
Grains
weight - 0.531 0.908 0.843 0.370
per spike
1,000
grains - 0.481**  0.055 0.117
weight
Spik
pie - 0786 0.502%
weight
Grain
number - 0.473%**
per spike

*, ** are significant at 5% and 1 % level, respectively.

FERE TRl BLEE T B R DR IR IR T B - WS B R R M FE B IR RE 4SS IR
B e B S AR IEAHRRS N S E ey e B 2 IR A B - B 2 L EL SRy & B = IR AHRH
H R PR R S AR IEAN R - B E R SR H R E R AR - B R SRR Y

EREIEMRE &) -
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Table 8. Correlation analysis among traits of sorghum grains and wine production

Sugar  Protein  Amylose Starch Sugar Wine Starch
residue residue  production consumed
Starch -0.16 -0.28 0.29 0.00 -0.25 0.16 0.97**
Sugar - 0.18 -0.42 -0.05 0.00 -0.05 -0.14
Protein - -0.18 -0.05 0.44 -0.22 -0.26
Amylose - 0.64** -0.30 -0.11 0.12
Starch residue - 0.14 -0.52* -0.25
Sugar residue - -0.47* -0.28
*, ** are significant at 5% and 1 % level, respectively.
S

(R AR SAS BR EAPRIEE - MRS - # S it s - &
el g - TIPS A BT AR » L E AR MR PSR R X % - B S 1Y
BREETTE  BIIERS s KT B0 (BT E R % » A 58 S 247 0 -
TR T7E RS - [EietBh - AR R RS » H e Alsk Rl A A0 B 48 ST T o
s RN T A R SRS < T 7 RS BALLENS + % G — SR A T ML
S A S L T i fit » SELHEE L St bl PR AT 2 S 2 - 52
(R S%-50%) B (58435 2 58 » BCaTFIFR I 50 S AR (S B M T R
KRALAT] + A R TR A -

TR (B 5 4 TEFTE E S A R ST E S % R BT
P A BLERE » Hork » A S TR S S LT A T 5 TR ¢ 4% - Bonferroni - Sheffee -
Tukey » Newman-Keuls ¥ Dunnett 753% » 7RI HLc 77 B O A (R BR HTZE R RO -

AR LUEIERR Fi(SoHEATE TG0 B hHEL » 1 2013 ERKIERE - FIFEAS DIt £

SEE Sy HE(RBIAGIERNL » B S5 HE(CEEEEL 10 [HE 5207 - 2017 FFKIELAE 10 [HEZ 20 I
DAECHA TR R » S T RS IS © FUE - BRI - T - R - HIRE
BB LS TR EIR > HLBEABR - ANOVA SHRGEIBT R - BRI - TRIE RS
5% & AR SIS FE(E - FIIELUBRR(150 om DI » i BB - LURI—
S I » 10 (8 E AR AR A - LR B SR T B 46
TCWS3 ~ 9 % 10 IS RAH AT SE S -

R - KA R B VR A M SR A BB Fy T 2T
MUBBEIRE AT IR - EEAMEAEATHIRA - ATERD 10 {ETS
IR LA A BRI + S5 S A LA U O O — O A B 25 DA
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FHIY B TR

TEREIRREE =S F A EZEE MR KR LR > FETAME 28l
EUERR R - BB REHEN T8 2 ENENR RS flida miE Tt > aEs
AR o FORRSEE  EREEETE S - 1N SRR BRI RS RE TR AR
AT ATHZETE H Bk S S B A i (EAHRE - ELSERhy By A R SR RE - Bk S8k
P EE R 2 IEARRE - R DR B A AR -

MERF R bR T EEMEREIESN  FIESEE R - 0 BHAT AR TR S
T o B R LR 2 RIS B N R 2 5 Pt DA IR A DUR R A B SR 5 A 53 B 0 By
Bl E A T B R AR A S SRR A TR 10 SRR = A o A R = AT
BEE  SEhEE  HERESEESY -

ST 10 B M5 SR i 2 PRl & B M EAR RIS TREIRF S 135 = S TRl o 2 ok ~ W ~
E R S 8 & BT T MR FUOE & B 58 & B IR A 1T o (T R 8 T s iR
B~ MR R TS R AMABEEZRGT  MENEEEREE AR - BIERANAE T
MARFRIA » TCWSI Kz TCWS 3 iR Tk 2 B A B IR il H 282 52 > Hgk 5 A B IE
TRARARE A2 0 EER AV TCWS2 ~ 3 K 7 /NAEIIR A - (HRERE AR - IR ET RS
S e A 72 B (Table 4) - ARSI AL 10 (EE X AWVEEHUARE G > WiDIREE TR
TEETE BT AT > ZRIM DA 10 {8 B 58 2 Rl E VIR T 0 A és iR - ek ~ i RERE S EN
58 LIRS 30% « ELHER) F 83.14 % - MRSUE chIE MR (59.87 B 62.02 %) » B EVE 2
FEHAR(25.16 %) » EHHERN) 2 578 (H23(98.23 %)(Table 5) &7 &5 FAUR » B A BEHHAE B
ST EE TR MBS A BT 5 B H 3 2Bk il & B IR fhfE s  Horf TCWS1 K TCWS
3 EEEEMEER BRI LR B B AR e > F) XA - [FEIREAAERE -
HE R S B B FINVESAALGER - DT MRS > TCWS 3 ZimEEm » i &
2] GREFRHREENEIELE -

10 ([ E 58 ZFEPRGY ~ 08 S 2R 1 B Y 8 FRA BRI 30 %) » EL#E Iy 8 BRI = O 80
%) » EHRID R AR B RINE R A EER(KY 60%) - UL E SR oS B AR - T
AR - Bk RIAEAV R R EEH BN EPR = -

TEYTES TR T E b > (R0 5> 58 H0E B AT R R Z2e0 sk - H {0 R Pe ez 58
WEWN - HI7ARAEYIMREE S A MBI B0 - SEEE 2R e BB oh 3 ~ SRR
EAMEE M"Y SR ERE BY sesamolin f sesamin &8 £ IEAHRH > M8 sesaminol
triglucoside & & 2 FAZE G fHRE"Y » SRR BEMRAE 775 B BB MR SRE - BEMRTE T 8% T-h B8 S
HRE® - SR EEEERA S AMEN S AR - ERkIER E2MHEEE -

A S AR B MR I MEAR B RATRSE - TREEEE(014)F 1] 3 (EERTE 24 5 6 [ERIE %
GOETTHECES 18 (HAHA T4 SR B I Tk & BB T A\ EAERA AR - $1(1978)
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FHEEA RIS R BB B R B SRR Fy e ME T Ry ey ~ W ~ ELSRROR Ke
EOESETEMSNT SRR R E R W BRI B 0 E SRR -
FEFEQOI)FHE 1977-2016 AT ARSI E R - EIkE BB TRk & B 28
TEAHRA - G E2E(2002)$1 ¥ 20 (ESSEAHRIEATHAERI ST - 45 REURBAD IS - 2608 - 8
8 A E SR 2 AR - PR E - R - R E 2 AR -

AUFE R T IRRE TR ooy ~ W R ELSRR B4 MR IUVEIR S & BVAAHRATE - FIA 2014 25k
fE ~ 2015 SER0F I 2017 SERKFELSHE RS ~ TR - BREhE - BEi s i R
R BBt FE & B S TR ) » 2014 SRR RV MoREE AR IR ST ACERIZATRE & 2015 FF-E(F
B ITEER T Bk Btk S 2R AE SRR - HARAUSEAEREE: 2017 SERK(ERIAERR 73
MR > EaR) o B R R SRR IEAR - B Bk B = SR AR - &R ESURRERES R AT
FeEER > AN S SO HIEEIRAL A — B S5 MR MIREE 1Rl oy Z BRI —E
AURREATAE > Heam R NI R SRR R BLAKT SR AT R FH VB SEAT RN [ > FTEE R &GRS —8 - T
2017 FELL WG — 5 R NE R E R Z  BEPAE SR & B ik e SR E IEAHRE - BB E R
FECE SRR - ZRIMAE 2015 SEAVRZEAISEILEIES - KM 2015 SEMTFTaERBURNIR = B 28 A
B8 - PR Bl B FE NG Z RIS Ry B E AR - IR A T G B S MR A IR T S e 1
Ao RIRARREME: > BETAEATTFE AT AT B A DAY NREL R B B oy -

HNRAUMEIRBLTE TR o3 IR TR SRR AR M AR DU MR M IR A IS R B AR 1
AT AR Z S8R > AR LR TR A 2RISR I DL B ZRE TN A
ARBESRURS - TRl A MR 2 SR A 2R R B R > B R G B U A B IR
A Zeis > [RIRFTEIR T OB TRl MR 280 - BOATE B RE B MIRRIE RVE A > H
TR Z i BB R ER a9 E RAVE KA -

o ST B M T S B R R PT AE AE R S R — BRI AR T - HARPREER - R AT
ESREEINER  HIRSNEFLE  EIESRIFE LY - B SR EER S - R EmE Ny

oy RS RENENNT > EERERR K EHEERL S E - reiEt > EREET - BihEE
FUEE > e i ERE R T E SRR o R RO o R R

Wy BB AR RS EERTHS -

(C6H,0s5),H,0—nCsH;,0s—2nC,HsOH+2nCO,

ARIGEEFE 2017 Ui B R RE R TRITARR » 5 L D S R A e L R 2
RHIEAR PSS S A TG RIS A R 2B R F
ATZAE TCWSI 3~ 9 2 10 (7T RS H S 508 » EIRFEELERRE TR IR - LA TCWS3 s
Bk -

Bt TR SRR TSR DR TR S R R R TR -
R RE R TR > ST SR A SR 2 R B TEARIRN » (Rt | Bl
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ai EOEEGEREER SR AR IORERE /KA BRI BRI 8 R SR -
s (1978)WT T4t R Ry e B B by & B R T AR ~ A BRIy R 3 R B MR AR
TR B SR B /K e AR SRR (0 B AR AR - £ R B(1996) A58 4E
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Study on Agronomic Traits, Seed Components,
and Wine Making among New Waxy Sorghum
Lines'

Yi-Lun Liao ? and Wen-Shin Lin >

ABSTRACT

To breed a whole waxy sorghum used variety, 10 inbred lines from the waxy sorghum variety
'Liangnuo No. 1' were selfed and selected based on the pedigree method. The least significant difference
(LSD) test was applied to compare the phenotypic traits among the inbred lines with the 'Liangnuo No. 1'.
As the results, most inbred lines (except TCWS2, TCWS4 and TCWS?7) have taller plant height (p<0.01),
3 lines (TCWS3, TCWS9 and TCWS10) were greater in grains weight per spike (p<0.01), and 4 lines
(TCWS2, TCWS3, TCWS9 and TCWS10) was greater in 1,000 grains weight variety (p<0.01).
Furthermore, from the seed composition aspect, 2 lines (TCWS1 and TCWS3) had higher starch content,
3 lines (TCWS2, TCWS6 and TCWS10) had higher sugar content, and 5 lines (TCWSI1, TCWSS,
TCWS6, TCWS8 and TCWS10) had higher amylose content than the varieties (p<0.01). The heritability
has been tested and seed amylose showed a high heritability (hg*=98.23%), starch and sugar displayed a
medium heritability (hz*=59.87 and 62.02), and protein content had a low heritability (hg*=25.16). There
has no relationship between phenotypic traits and seed components. However, significantly positive
correlation showed between starch and starch consumption (p<0.01), the negative correlation displayed

wine productions with sugar residues and starch residues (p<0.05).
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