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Table 1. Analysis of variance for sowing date trial in the 2023 spring cropping season.

Y557 Mean square

5] I E _ - _
Source of D.F. = R ThIE NEES
Variation Plant Panicle 1,000-grains Yiel

height length weight
[ 3 6.77 9.62 4.66 128,088
Block
P& T HA 3 83.44 1.26 8.17 4,421,893**
Sowing date(S)
FlE = 9 31.27 6.46 2.67 377,249
Mainplot error
TRy 1 616.00%* 11.70 8.81%* 1,414,150
Variety(V)
RE T > i 3 49.21 28.17 1.21 445242
SxV
B = 12 38.85 11.82 1.09 309,406

Subplot error

? ORI BIFRITGE 5% e 1%BBE A2 FLKYE
? *and **, Significantly different at the 5% and 1% level, respectively.
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Fig. 1. Effects of sowing dates (A) and varieties (B) on the yield of sorghum in the 2023
spring cropping season.

3 2.2023 FHR(FERIEEIH BRI AR 2R
Table 2. Performance of different sowing dates on agronomic characteristics and yield of
sorghum in the 2023 spring cropping season.

FE AR PR R TRIE NEHESR
Sowing date Plant height  Panicle length  1,000-grains weight Yield
(M/D) (cm) (cm) (2 (kg ha™)
2/9 137.8 a 309 a 22.1a 2,140 ¢
3/2 1394 a 31.1a 22.6a 2,876 b
3/23 1393 a 31.8a 21.8a 3,391 ab
4/10 145.1a 31.0a 202 a 3,877 a

* [EINE R SPEEE - A S se = REAEIE] R » B8 Fisher fA iR/ N 722 B RIS AR E 5% 22 Bk UE -
? Means within each column followed by the same letters are not significantly different at 5% level
by Fisher’s protected LSD test.
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7 3.2023 FE(FE R IE R 2 A R 2R KR R
Table 3. Performance of two sorghum varieties on agronomic traits and yield in the 2023
spring cropping season.

065 7 e & THIE NEES
mu]
Variet Plant height  Panicle length  1,000- grains weight Yield
ariety -
(cm) (cm) (8) (kg ha™)
=7 75k 144.8 a 30.6 a 222a 3,281 a
21 8 i 136.0 b 31.8a 21.1b 2,861 a

” (G SEHEME - BT 9 S ERFAHIE] 3 - R i Fisher AR/ NEE 72 SR I BR R 5% 7 Lk UE -

YM/D FRAE -

? Means within each column followed by the same letters are not significantly different at 5% level
by Fisher’s protected LSD test.

Y M/D indicates Month/Day.
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3 4. 2023 FHR(EF BN R RaR 2 S A4 m R

Table 4. The growing period of sorghum varieties and sowing dates in the 2023 spring
cropping season.

o 6% g FHFER A H EEHE
HI
Variet Sowing date Heading date ~ Maturity date ~ Days to maturity
Y (M/DY* (M/D) (M/D) (day)
2/9 5/12 6/27 139
L i 3/2 5/23 6/29 119
=/ 7
3/23 6/9 717 116
4/10 6/30 8/1 113
2/9 5/15 6/29 141
. 3/2 5/26 6/30 120
T 8
3/23 6/12 7/19 118
4/10 6/30 8/3 115

* M/D F£RH/A -
? M/D indicates Month/Day.
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NCHERGH - sHAREEIE L 2 (E AT E00E - BT EILE - DR KRR
R REREIIELALTE 5 50 BREMR (MhE R AHEE ) ZZRIEZHZKEDLE
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Table 5. Analysis of variance for sowing date trial in the 2022 fall cropping season.

Y557 Mean square

=1 S e T FHEE NEEE
Source of D.F. 1= = = LARER
Variation Plant Panicle Panicle Yield
height length weight
=i 3 17.9 0.4 29.7 362,323
Block
& 3 1,019.5%% 9.9%* 1,366.1%%  18,364,918%*
Sowing Date(S)
F = 9 90.8 0.8 10.1 278,145
Mainplot error
fi A 1 1,856.9%* 0.3 310.1* 1,067,651%*
Variety(V)
e HH < e 3 173.8%* 11.6%* 118.9% 422,160
SxV
BT p = 12 36.2 1.6 34.2 186,219
Subplot error

? ORI BIFRITGE 5% ke 1%BAE R FLKYE
* *and **, Significantly different at the 5% and 1% level, respectively.
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Fig. 2. Effects of sowing dates (A) and varieties (B) on the yield of sorghum in the 2022 fall
cropping season.
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3 6.2022 FRKEARIRFEIESLEN EHREFTH - BEER v ERIVE

Table 6. Effects of different sowing dates and varieties on agronomic characteristics and
yield of sorghum in the 2022 fall cropping season.

R R pBNH AEHE e R HE AHEE

At Sowing  Heading Maturity = Days to Plant Panicle  Panicle Yield
Variety date date date maturity height length weight
M/D)  (M/D) (M/D) (day) (cm) (cm) (2) (kg ha'!)
7/28 9/27 11/13 108 170.1 a 30.0a 455a 2,730 a
. 8/10 10/4 11/25 107 156.7b 30.1a 46.8 a 3,397 a
e
8/23 10/13 12/16 115 1439 ¢ 285a 30.8b 1,723 b
9/16 11/23 1/31 137 133.6 ¢ 290 a 210¢ 230 ¢
7/28 10/1 11/16 111 1453 a 28.1b 60.9 a 3,716 a
. 8/10 10/8 11/29 111 136.8ab 29.6b 43.8b 3,808 a
2 8 5l
8/23 10/16 12/19 118 131.2b 28.0b 39.0b 1,646 b
9/16 11/25 1/31 137 130.1b 32.7a 252¢ 371 ¢

* R SRR - AT SR SC - RRAEIRIE - Fof& Fisher B R/ NEHZE 72 S IS AR 5% 78 Sk HE -
Y M/D FR A/ e

? Means within each column followed by the same letters are not significantly different at 5% level
by Fisher’s protected LSD test.

Y M/D indicates Month/Day.
= BFeRTAENEREHEECRE

£ 2023 FR(EREEHEE R BT T REUR - RS E R A HER 28
e - SERAEKAE 5 Gl R B T RE B 2 S MR R 7 - SRR S R K
RES i R B A R i P ] AR SH AR B TR AN (2 7) - AL - shARs
TR 2 (AT U - T B E L DRI B E 3R L R R B
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Table 7. Analysis of variance for the plant density trial in the 2023 spring cropping season.
Y555 Mean square

S [A] H
& % i NERER
Variation Plant Panicle 1,000-grains Yield
height length weight

[ 3 105.17 15.17 2.60 412,752
Block
TR 2 51.21 20.57 0.03 2,191,232*
Plant density(D)
et 1 500.51%* 7.94 18.80%* 257,459
Variety(V)
B x L 2 26.73 21.95 4.21 27,577
DxV
= 15 74.40 8.46 1.18 402,822
Subplot error

? ORI BIFRITGE S% ke 1%BAE R FLKYE
? *and **, Significantly different at the 5% and 1% level, respectively.

Ry F S ST T R, ML & R OCHE RS (50 A L 22 R R RO 1 A - A
HIRTRK - AFORATEEREIE s 75 om > WRFEREEE R 9 ~ 12 K 15 em {E RS S e
IR - AR » FEAEREUT B R 148,148 ~ 111,111 7 88,888 £k » G REUR » Fii
NEFETE R TR - {EAE R 5 1A DARREE 9 em PRI A5 3,976 kgha! » #kFE 12 cm &2
BREEZ Ky 3,778 kg ha! » ELWIpR BRI E 725 - (HRREE 15 om BRI AEREEE T
[ 5 AETRIEE T » DIAREE 9 & 12 om Z i BRI R RECE 2 5 - HESiHARRER 15 om &
M bk MR B i AR AR (R8) -
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Table 8. Effects of plant density on agronomic traits and yield of sorghum in the 2023 spring
cropping season.

RS {THREE ZNE R R AES NEHER
Plant density =~ Plant space  Plant height Panicle length  1,000-grains weight Yield

(plants ha')  (cm x cm) (cm) (cm) (2) (kg ha™!)
148,148 75 %9 1482 a 319a 20.0 a 3,976 a
111,111 75 % 12 147.0 a 30.1a 19.5a 3,778 a
88,888 75 x 15 1433 a 333a 18.5b 2,987 b

* R E] S L SPEE AR DS B E - T Fisher S/ NEE 22 SRR I B oK 5% 5
TKHE

* Means within each column followed by the same letters are not significantly different at 5% level
by Fisher’s protected LSD test.

NEaE R HE R - fEE B MR RIS AR (HETRER®RE TH - F 22
FE 7 SRRHE RN R 8 B - IWRALIERE - MR ER T BN 2R 8 B ik
e AR G (R 9) - IRIBRIFRE RS - BIFaSRREREEE R
ONGE 111,111-148,148 fr » HIFEREMERE TRERE E & 75 om T » PREEERA] 9 2 12 cm AJfE
B ENER - BRI HIET - EEFHEAIREIIESR - ESRE  ERETRE
FINEREE AR (B - 2016) 5 MEFEE 2 DJGERNE 75,000 #f - @R HE
FENERFERE (Conley efal., 2005) -

2 9.2023 FHRERIEHERE 2 MEH SREEIHR N ER ZE
Table 9. Effects of varieties on agronomic traits and yield of sorghum in plant density trial in
the 2023 spring cropping season.

. Fis TR FHE NFER
) Plant height Panicle length  1,000-grains weight Yield
Vanety (cm) (cm) (® (kg ha")
2 75 150.7 a 324a 21.1a 3,684 a
=7 8 5 141.6b 312 a 193 b 3,477 a

* [ E] SR LSBT I S S REAHRIE TS Fisher YR/ NaE 2 SR IR AR 5%72
FLIKHE

? Means within each column followed by the same letters are not significantly different at 5% level
by Fisher’s protected LSD test.
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£ 2023 FRIERAER BT MRS » R E LR AN R e =EE K
#E SRS  TORIE RN B S E M B K YE 5 SRR B bR e B R B
L NESE M K Y 5 RiRS A e i B ] A U T T AT MRS AN R
(FR10) - BEIBEETERES H B AR 2 (E R F 250 - T2 E I - DS
BRI FERO B & 2 i

7% 10. 2023 EIERESH LT 2 B 5 i3k
Table 10. Analysis of variance for the plant density trial in the 2023 fall cropping season.

¥J/5 Mean square

A HE PRis (83 TR E NEEE
Source of D.F. =l o AL IR EE
Variation Plant Panicle 1,000-grains Yield

height length weight
I 5 3 7.20 2.52 5.65 284,423
Block
FeEs e 2 442 .45%* 21.35% 16.06** 1,552,425%%*
Plant density(D)
i 1 384.00%** 1.13 75.28%* 213,150
Variety(V)
A < 2 57.92 2.77 4.02 78,557
DxV
= 15 27.53 3.44 2.50 187,553
Subplot error

? ORI BIFRITGE 5% e 1%BBE A= FLKYE
? *and **, Significantly different at the 5% and 1% level, respectively.

RerFE I EE S S 2 PREEERAH 4~ 9 K¢ 1S om (i s i L e L -
MRS TR 7 A U 333,333 ~ 148,148 ) 88,888 1k ; atbaft SRR - fEFEE T » LA
PREEER 9 K2 15 om ZEH A » PREERR 4 om 2R P I B (A Ho g B 5 T-RzeR
DAPREE 4 f 9 om R Bl » 15 cm @B 5 TERERIRIREE 9 om Z@ il i - B
A MR 5 7Rk DARREEER O K 15 cm 2 PR MR 25 » I = ARREEER 4 cm
FH(FR 1) BORFEKEERAEITIEREE 75 em T » AIHERAIREE Ry 9 cm » SBEGRIEEES
fEERE R, » /N E SRR IRE - 15 - 2 R FEEE R
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MERAE = fF TR bR AT 2R 7 B S SN 2R 8 B W B AR E R
ERRE 2TAEREER (3£ 12) < @ESTHESRIENF AR BRI EEMET
DA BE5 B A5/ B 200,000 FREC & &3 A& 80 kg ha! RILRF RS HEE )R
ERAERNIES (Zandetal,2014) -

52 11,2023 GEFK(ERE I T B B B R e 2
Table 11. Effects of plant density on agronomic traits and yield of sorghum in the 2023 fall
cropping season.

A {THRER NG R THRIE NEHER

Plant density = Plant space  Plant height Panicle length  1,000-grains weight Yield

(plants ha™)  (cm x cm) (cm) (cm) (g) (kg ha™)
333,333 75 x 4 128.5b 25.7b 21.0a 2,123 b
148,148 75 %9 141.1a 28.8a 219a 3,003 a
88,888 75 x 15 141.6 a 2650 19.1b 2,595 a

* R E] S L SPEE AR S S RHER] R - TS Fisher B/ NERE 72 SR IR R 5% 72
FLKHE

? Means within each column followed by the same letters are not significantly different at 5% level
by Fisher’s protected LSD test.

7 12. 2023 FRERSS R E R S SRR S R R E B
Table 12. Effects of varieties on agronomic traits and yield of sorghum in plant density trial
in the 2023 fall cropping season.

P e M= R TR E NHEEE
Variety Plant height  Panicle length  1,000-grains weight Yield
(cm) (cm) €3] (kg ha™)
=i 758 141.0 a 272 a 225a 2,668 a
=i 8 ik 133.0b 26.8 a 189b 2,480 a
* [FI i B SR RS 2 SEEE AT I S - RAHTE) 3 - R Fisher P/ NS 722 SR HIBS K52 5%
FLKHE -

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

by Fisher’s protected LSD test.
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sHACLE B =R - R B AR LN T - BlEM - S - RRREE -
S ER - Hi iR B m R AERFEEEAEREE( Gao, et al., 2022; Saini
etal,2018) - WERZEEHRING  FER/ER 2P S ECRBERET
PIEEIS - IFBSE G ERAER (RIS - 2000) ; EEEhH b RRH R RRET
ESREA IS - RS RS > AR IERETE - EEDMIFREES (8
FIE - 1989) 5 fEfEEPHIEHIATTR 0¥ BIEBZERINIKE - (H24EH BB E IR
RiFeE H A 2B ERANBRERBES (5> 1992) - @R EZET 5 90 REBEFERAT
[FIRGHEE - LAEFAEE 20 ~ 25 33 F 40 StkETHER - FIRERLIEAHE 20 EiK
e fE - THIERIMREE 25 (155 - 1989) - $tHHAMEREE I - D EEE
MR - ERZRERGSEEREANGEHE - FRLNEMENZR (Dembele et al,
2021) - iR a6 B LM DU A EREHE 160,500-210,000 PRZETRE - 17
EERy 60-70 cm - #REH 10 em (455 - 1993) o kR & AWITERTH SR ZAs R iR - 7R
LS SR EREE F m3R 2/ 7 50 K2R 8 3T - BEEEN 3 A THE 4 A LA
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Effects of different varieties, sowing dates and plant densities
on yield of wine making sorghum in northern Taiwan !

Chih-Yun Cheng? and Tsai-Wen Yang 2

Abstract

This study explores the impact of different varieties, sowing dates and planting densities
between spring and fall cropping season on yields when cultivating sorghum in the northern
region, with the aim of establishing optimal practices for sorghum sowing in this area. The
experiment is divided into two parts. The sowing periods are from February to April for
spring cropping season and from July to September for fall cropping season. The planting
density is set with a fixed row spacing of 75 cm, with different plant spacings adopted: 9, 12,
and 15 cm for spring cropping season, and 4, 9, and 15 cm for fall cropping season. Based
on the test results, it is recommended that the sowing of spring sorghum be completed
between 23" March and 10" April, and the sowing of fall sorghum be completed before 101
August. For cultivation density, a fixed row spacing of 75 cm with plant spacings of 9-12 cm
for spring sorghum and 9 cm for fall sorghum is suggested to ensure yield and maintain

farmers' income.

Key words: Waxy sorghum, Kinmen Kaoliang Liquor Inc., contract farming sorghum.

I Contribution No. 554 from Taoyuan DARES, MOA.
2 Assistant Researcher (corresponding author, kurama630@tydais.gov.tw), Assistant Researcher, Taoyuan
DARES, MOA.
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