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Effect of Planting Density on Growth and Yield Components of the Sweet Sorghum
Cultivar, ‘Chorong’

Young Min Choi', Hyun—-Ah Han', So—Hee Shin', Byong Soo Heo', Kyu-Hwan Choi"’, and Suk-Ju Kwon?

ABSTRACT This study was conducted to investigate the effect of planting density on plant growth, yield, and quality in the
sweet sorghum cultivar ‘Chorong’ (Sorghum bicolor (L.) Moench). Plants were cultivated at densities of 16.7, 11.1, 8.3, 6.7, and
5.6 plants-m™. Factors related to yield and yield components were analyzed using correlation and multivariate analyses. There was
no significant difference among plant densities in stem length from 20 to 110 days after sowing. But the stem diameter was thin,
and a decrease in number of tillers occurred more rapidly as planting density increased. At harvest, juice and sugar yield were
higher at densities of 16.7 (42.9, 4.16 Mg-ha™, respectively) and 11.1 (37.1, 3.73 Mg-ha™) plants-m™ than at 8.3 (30.5, 2.96
Mg-ha), 6.7 (26.6, 2.41 Mg-ha™), and 5.6 (24.7, 2.22 Mg-ha™") plants-m™. The soluble solids and total sugar contents were not
different among treatments, but relatively high values were observed at the density of 11.1 and 8.3 plants-m™. As plant density was
increased from 5.6 to 11.1 plants-m™, the lodging index (1 = no, 9 = lodging) increased rapidly from 2.00 to 6.33. To determine
the optimal planting density, the number of typhoons and topographical characteristics should be considered. Correlation and
principal components analyses revealed that plant density exhibited a positive relationship with fresh stem yield (r = 0.62""), dry
stem yield (r = 0.58™), juice (r = 0.63""), and sugar yield (» = 0.66 "), but a negative with stem diameter (» = -0.65""). The yield
factors were not statistically related to stem height, diameter, and number of nodes.

Keywords : fresh stem yield, lodging, multivariate analysis, number of additional tillers, soluble solids content, sugar yield
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7](Centrifuge 5804R, Eppendorf AG, Hamburg, Germany)
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(Millipore, Billerica, MA, USA)Z oj1}sto] HEA o AR
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USA) 100%=2 3}%2 1, injection volume-2 4 uLo]|l flow
rate= 0.4 mL-min"'o]¢lt}. EZEAQ sucrose, glucose,
fructose, lactose " maltose+= Sigma-Aldrich Co. (St. Louis,
MO, USA) A& AHg-stath.
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heading date (71 days after sowing).
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Table 1. Effect of planting density on yield components at harvest (50 days after heading) of the sweet sorghum cultivar

‘Chorong’.

Planting Soluble solids Fresh stem Dry stem Estimated yield (Mgha™)

density content yield yield

(plantsm?) (°Brix) (Mgha™) (Mgha™) Juice Sugar
16.7 12.93 a* 609 a 11.97 a 429 a 4.16 a
11.1 1335 a 533 a 11.10 a 37.1 a 373 b
8.3 13.09 a 440 b 9.30 b 30.5 b 2.96 ¢
6.7 12.07 a 386 b 8.08 b 26.6 b 241 ¢
5.6 12.02 a 360 b 7.58 b 247 b 222 ¢

“Mean separation within columns by Duncan's multiple range test at P = 0.05.

Table 2. Effect of planting density on sugar contents in juice at harvest (50 days after heading) of the sweet sorghum cultivar

‘Chorong’.
Planting density Fructose Glucose Sucrose Maltose Total
(plantsm™) (%) (%) (%) (%) (%)
16.7 1.10 a” 1.81 a 7.84 a 0.40 ab 11.15 a
11.1 123 a 2.16 a 8.44 a 0.38 abc 1221 a
8.3 1.00 a 1.88 a 9.59 a 0.34 be 12.81 a
6.7 1.18 a 197 a 741 a 0.46 a 11.02 a
5.6 1.04 a 1.69 a 7.18 a 027 ¢ 10.18 a
“Mean separation within columns by Duncan's multiple range test at P = 0.05.
T8 (Han & Yoon, 2017)9F S(Lee ef al., 2004; = FFS YERW A U= A A, vho| o A
Yoshida, 1973), ©@<(Tang et al., 2018)9] AJAU =7} AVE7E A9 WA7F Qltkal B3t Tang ef al. (2018)8] &
FSPE 2£Y WAl SIS FaA 9 Hlgo] fAajt  3Lef FARSHRIH:
 Hael dAEA bz oz A Ao| Fepi 27| L9 F olga
& S7PHANE o] s FAEIL At BA
MAUSO| M2 £, Q2T 3 U SEHY Apgrol E P4 BEE Pk Hrk 2 AFAA A
IE 3 1219(EF F509)0] = Aol mE A AUmrl &S 167, 1115 m” Hete E57] 13 ot
2 AN SEBle] SYTHRLS R AT Table | F F 60-80% Aolol BAZTE §23) gastglont 67,
I 2k 7R BRE A ANEE 1L 83Fm” 565 m? AT o] He AR Ha #2517
Ael7F 247k 13.35, 13.09°Brix & 16.75m™ A 2|52} 7| o= frABkAH:. weEbd AAUET) W2 5 A2
AL Y2 AR En 52 "Holjloy A3t 4 BAES AR A=71A19] A7t 2 30 ol &
A3l #fol= gllHh hald AAedS AAEE 16.7, 11.1 A= @] ZIA7) H= AR O] BESHR e, 4
Fm? AE7E 242E 609, 53.3 Mg-ha' 2 7 &gkem,  #7 m?g & At AALEIL B AR fARE
AE4EK11.97, 11.10 Mg-ha )= A A3FS Bt & 5 YeER It d o] u]AA]). Martin & Kelleher (1984)
g AL E 16.75m? A2 2435 A5t g=afo = AAF0] FS45 AT 84 gdEe 7
7}7} 42,9, 416 Mg-ha' & 714 9k1, oho] 11.1 (37.1, o] Wil o= Mk A FIA Aol ¥ w7 "l 7
3.73 Mg-ha)F=m? Atgck. 83 (30.5, 2.96 Mg-ha),  EA 9l £7]9) ulfe] Wxiek $o] ki Bustglom,

6.7 (26.6, 2.41), 5.6 (24.7, 2.22)%m> 7= E4 29l
Aol QLo AAUES} Fobdo] wet 23 F7kst

et al., 2005).
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value of percentage.
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Fig. 3. Scatter plot matrix and Pearson’s coefficient between growth and yield characteristics surveyed at harvest period of the
sweet sorghum cultivar ‘Chorong’. Plant density (PD), stem length (SL), stem diameter (SD), number of nodes (Node),
soluble solids content (SSC), moisture contents of stem (MCS), dry matter (DM), fresh stem yield (FSY), dry stem yield
(DSY), conservative sugar yield (CSY), juice yield (JY), sugar yield (SY). P < 0.01, "P < 0.05 represent significant

values (n=75).

Table 3. Principal component (PC) analysis results of growth and yield characteristics of the sweet sorghum cultivar ‘Chorong’.

Principal component

Eigen value

Variability (%)

Cumulative variance (%)

PC1
PC2
PC3
PC4

5.42
2.06
1.49
1.34

45.2
17.2
12.4
11.2

45.2
62.4
74.7
85.9
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Fig. 4. Scatter plot of growth and yield characteristics from principal components analysis at harvest period of the sweet sorghum
cultivar ‘Chorong’. Plant density (PD), stem length (SL), stem diameter (SD), number of nodes (Node), soluble solids
content (SSC), moisture contents of stem (MCS), dry matter (DM), fresh stem yield (FSY), dry stem yield (DSY),
conservative sugar yield (CSY), juice yield (JY), sugar yield (SY).
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