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ABSTRACT: Crops yield are usually vary to environmental conditions. An elite cultivar is not only has a high yield
in a favorable condition but also stability in various environments. A new developed broomcorn sorghum derived
from an intensive pedigree selection were needed to be further tested for yield stability and adaptability to
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environments. Ten new broomcorn sorghum lines and Ruangriew-1 cultivar, a standard check were tested under
10 diverse environments, in the year (Y) 2018 and 2019, at (L) Nakhon Ratchasima, Nakorn Sawan, Uthai Thani,
Kamphaeng Phet and Buriram Province to assess the effects of environments (E; V, L, YL), genotypes (G), and GE
interaction on panicle yield and yield components. A randomized complete block design (RCBD) with 3
replications was used. Each environment, sorghum were planted in 75x10 cm spacing in a 4 m length-row for 4
rows/plot, and panicle yield were recorded from 2 middle rows. Genotypes (G), environments (Y, L, YL), and GE
(GY, GL, GYL) showed significantly affected (p<0.01) to panicle yield, and locations (L) had significantly affected
(p<0.01) to all yield components of broomcorn sorghum. Based on Eberhart and Russell’s stability model,
regression coefficient (b)) of the KBr 5906, KBr 5915, KBr 5916 KBr 5919, KBr 5964, and Ruangriew-1 lines were
significant different from 1, its b; were 0.85, 0.48, 1.26, 0.09, 1.16 and 1.38, respectively, indicated that these 6 lines
had low panicle yield stability, its yield varied to environmental conditions. Ruangriew-1 cultivar was well adapted
to Nakhon Ratchasima location which average panicle yield of 2.22 ton/hectare. While, b; of the KBr 5911, KBr
5927, KBr 5937, KBr 5939, and KBr 5962 were non-significant different from 1 (b~1), identified that these 5 lines
had stability for yield with relative low yield of 1.13, 1.13, 1.10, 1.16 and 1.14 ton/hectare, respectively. Results
indicate that an elite variety should be recommended only in a favorable environment for example, Ruangriew-1
cultivar is well-adapted to Nakhon Ratchasima location.

Keywords: broomcorn sorghum; new-developed lines; panicle vyield; regression coefficient and genotype x
environment interaction
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Table 1 Panicle yield (ton/ha) of 11 elite broomcorn sorghum lines grown under 10 environments.

Panicle yield (ton/ha)

No.  Genotype Env. Env. Env. Env.  Env.  Enw Env. Env. Env. Env. Genotype
1 2 3 4 5 6 7 8 9 10 means
1 KBr 5906 1.67 0.93 0.93 1.60  1.00 1.50 1.60 0.60 0.83 0.50 1.12 bc
2 KBr 5911 1.50 0.77 0.97 1.57  1.27 1.73 1.63 0.50 0.77 0.60 1.13 bc
3 KBr 5915 1.03 1.07 1.40 1.20  1.03 1.63 1.33 0.57 0.93 0.43 1.06 c
4 KBr 5916 1.67 1.03 0.80 200 133 1.67 223 0.50 0.67 0.30 1.22b
5 KBr 5919 1.47 1.10 0.97 1.27 113 1.40 2.00 0.93 0.93 0.50 1.17 bc
6 KBr 5927 1.80 0.77 0.83 207 087 1.77 1.67 0.40 0.47 0.67 1.13 bc
7 KBr 5937 2.07 0.80 0.67 210 113 1.50 1.00 0.43 0.93 0.37 1.10 bc
8 KBr 5939 1.50 0.90 0.53 177 1.03 1.46 227 0.67 0.77 0.67 1.16 bc
9 KBr 5962 2.27 1.10 0.57 1.87  0.90 1.20 1.80 0.73 0.60 0.37 1.14 bc
10 KBr 5964 1.70 1.00 0.77 1.87 117 1.60 2.10 0.37 0.60 0.60 1.18 bc
11 Ruangriew-1 2.37 1.00 0.87 207 120 2.07 2.23 0.60 0.73 0.60 133 a
F-test ns ns * * ns ns * * ns ns x
C.V. (%) 19.60 19.19 18.62 13.49 1547 15.04 17.28  21.05 19.16 1893 -
Environment Mean ** 1732 0.95¢ 0.85 < 1.76% 110 1.60% 1.81*> 0.58% 0.76%% 052¢ 1.16
Environment index 0.57 -0.21 -0.31 0.60 007 043 0.65 -0.59  -041  -0.65 -

¥, ** = Significant difference at 0.05 and 0.01 level, respectively and ns = Non-significant difference
Means is a column followed by the same letter are not significantly different (P=0.01) by LSD tested.
Means is a row followed by the same letter are not significantly different (P=0.01) by LSD tested.

Year 2018; Env. 1 = Nakhon Ratchasima, Env. 2 = Nakorn Sawan, Env. 3 = UThai Thani,
Env. 4 = Kamphaeng Phet, Env. 5 = Burirum
Year 2019; Env. 6 = Nakhon Ratchasima, Env. 7 = Nakorn Sawan, Env. 8 = UThai Thani,

Env. 9 = Kamphaeng Phet Env.10 = Burirum
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Table 2 Mean square of panicle yield, panicle length, panicle exertion length and number of branches/panicle

from combined analysis of variance of 11 broomcorn lines exposed to 10 environments

Source of variation df Mean square
Panicle yield Panicle length Panicle exertion No. of
(ton/ha) (cm) length (cm) branches/panicle

Year (Y) 1 4.40 ** 2,834.8 ** 22.5ns 1,030.0 **
Location (L) a4 10.55 ** 1,677.6 ** 419.7 ** 293.6 **
Y x L (E) 4 7.95 ** 402.0 ** 183.0 ns 111.3 **
Genotype (G) 10 0.20 ** 9.7 ns 31.8 ** 6.2 ns
Error 20 0.16 15.4 64.0 14.4
GxY 10 0.17 ** 10.9 ns 16.8 ns 58 ns
GxL 40 0.18 ** 8.3 ns 12.6 ns 5.0 ns
GxYxL 40 0.19 ** 8.5ns 13.1 ns 37ns
Pooled error 200 0.04 7.2 12.2 54

¥, ** = Significant difference at 0.05 and 0.01 level, respectively

ns = Non-significant difference
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Frwislineiisiumagey 11 aefuglinandatenoniadsan 10 anmwndouunnf1afusening 1.06-1.37
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Ao aesiug KBr 5916 inanantenaniade 1.22 fu/enani wazanoiug KBr 5915 Winandntenoniadesign 1.06
#u/ianm1s (Table 3)

AmNuENTeneNaduan 10 anmuwandenyesinafingdinie 11 aeus luiuansistuszning 36.68-38.63 .
(Table 3) Fsynaneusiidenansnauadonnntt 30 eu. Frvidlineiifinnuenitonenious 30 eu. Tuldnasgmiily
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Srunufsdononiafionn 10 anmiwandenvesiniielinmn 11 aneius wud lduandnefusening 25.17-26.63
Als/demen (Table 3)

AmnugMiutensniadsan 10 anmuwindenvesdiimiislinge 11 a1eiiug fanuunnsieiu (p<0.05) Ing
a1emiug KBr 5937 ﬁﬁwmiamaﬂmaﬁ'qm 22.37 3. uilaisinefuiugsiase 1, KBr 5927, KBr 5915, uag KBr 5916 fifliude
AONETAAUYINGU 21.29, 20.99, 20.59 Way 20.40 3. ATUAIFU duaneug KBr 5906 ﬁf’fﬂuﬂiaﬂaﬂl,a?iaguﬁqﬂ 19.08 .
(Table 3) fainnusmftugononfianzauegsening 6-12 ey, Wusladifutensng1and 20 wu. enafinrsaniriiai

gMugenenigniunetavinliniuteneninladie lnganzdensniiduunlivg)
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Table 3 Means of panicle yield, panicle length, panicle exertion length and number of branches/panicle of 11

broomcorn sorghum lines exposed to 10 environments.

No. Genotype/Line Panicle yield Panicle length (cm)  Panicle exertion No. of
(ton/ha) (cm) branches/panicle
1 KBr 5906 1.12 bc 37.83 19.08 b 25.80
2 KBr 5911 1.13 bc 38.63 19.48 b 25.73
3 KBr 5915 1.06 ¢ 37.62 20.59 ab 25.47
a4 KBr 5916 1.22 b 38.38 20.40 ab 25.97
5 KBr 5919 1.17 bc 37.49 19.29 b 26.00
6 KBr 5927 1.13 bc 37.72 20.99 ab 25.17
7 KBr 5937 1.10 bc 37.30 22.37 a 25.57
8 KBr 5939 1.16 bc 36.90 19.70 b 26.63
9 KBr 5962 1.14 bc 37.77 19.89 b 26.27
10 KBr 5964 1.18 bc 36.68 19.25b 26.33
11 Ruangriew-1 133 a 37.41 21.29 ab 26.50
F-test x> ns * ns
CV. (%) 2.60 14.99 15.79 12.64

ns, * and ** = non-significant, significant difference at p<0.05 and p<0.01, respectively

Means in a column followed by the same letter are not significantly different by LSD tested p=0.01 and 0.05.

4. \@ngsnmHanandanan (panicle yield stability)
31NNITBATIERET TN IMNAREATER N VeIt ldNIRLARE a8 g 11ITN15909 Eberhart and Russell

sala

(1966) Wugiifiefiosnmie WusiisienduussavsTinsatu (o) winiu 1 3elaisneen 1 uasfiandonvuaniingadu (53
13619970 0 Femanisinsiziiadesnnludnwaznanantenon wuin 119linInaneiug KBr 5906, KBr 5915, KBr
5916, KBr 5919, KBr 5964 wagwussiader 1 fienduussavisinsadu (b) ssluain 1 nanafe b, wiiu 0.85, 048, 1.26,
0.09, 1.16 waw 1.38 Muddu (Table 4) wanyi1 1avieliingnn 6 aneiug diiadosnmlumslinandndensnsh nanfe
Tinandndonenuussiulunuanimwindon Inglinandngaansluanmundoufivansan Euiiuil 1 uassvdan
upsEnTsA waziunanes Tneddnvasiiuiusumieunse-fumies Samnudunse-ma (oH) agsming 6.0-8.0
LﬂuﬁuﬁuQnﬁmmzamiamaﬂgn%’nww (Us@nS, 2529) dauanesitug KBr 5911, KBr 5927, KBr 5937, KBr 5939 uag KBr
5962 A1 b, lduans1991n 1 Ao b, windu 0.86, 1.17, 1.00, 1.02, kay 1.13 AI1UaIHU %’mﬂumaﬂ’uﬁ:ﬁﬁLaﬁaﬁﬂﬂwiuﬂws
iandndonenvidonauauasioanmindonsn uihdislingn 5 areiug desdiafosnwlumslinanan udnande

FononadsdinniIiugsIuse 1, KBr 5916, KBr 5964 uaz KBr 5919 uenaintandesuuaininsadu (S5;) 10e01iwng

€

inaavia 11 aneiug Liwandean 0 (S3;~0) wanainausald b viunenandatenenvesdnirilinan 11 anewug o

q

@

1# viail Ebernart and Russell (1966) tauon sadauiiiu lnear (b) wag non-linear (S2;) vosuduiussewinawusiu
anmundeuiunsgninnfiansanlumstaafosnmeesiuslaudnils fdudefinsunadosnmnislivandatonon
Tu 10 anmuandenaind b, uaz % Tngaewusid b, lid1sain 1 wag & S3; laissan 0 daduiusafiafiosninlu
nslvinandn Gan1svaaeunandnluvatsaniwianden (muti-envionments yield trial) L‘leﬁu’umauﬁwﬁmaamiﬁwqa

o Ao o

ugivneun1sinduladadoniuinidnenmduiuduusdunnunsns
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Table 4 Mean panicle yield (ton/ha), regression coefficient (b), t-value tested for b=1 and deviation from

regression (Séi) of 11 broomcorn sorghum cultivar/lines exposed to 10 environments.

No. Genotype Panicle yield Regression t 2
(ton/ha) coefficient (b)) b=1 di
1 KBr 5906 1.12 0.85 391 * 0.03
2 KBr 5911 1.13 0.86 1.61 ns 0.15
3 KBr 5915 1.06 0.48 276* 0.66
a4 KBr 5916 1.22 1.26 2.66 * 0.18
5 KBr 5919 1.17 0.69 232* 0.34
6 KBr 5927 1.13 1.17 1.37 ns 0.29
7 KBr 5937 1.10 1.00 0.02 ns 1.00
8 KBr 5939 1.16 1.02 0.14 ns 0.41
9 KBr 5962 1.14 1.13 0.74 ns 0.63
10 KBr 5964 1.18 1.16 1.96 * 0.12
11 Ruangriew-1 1.33 1.38 5.04 * 0.11

Mean 1.16 - - -

ns and * = non-signeficant and significant at p<0.05.

KBr 5911 KBr 5916 KBr 5927

KBr 5939 KBr 5962 Ruangriew 1

Figure 1 Panicle of the KBr 5911, KBr 5916, KBr 5927, KBr 5939, KBr 5962 and Ruangriew-1 broomcorn sorghum.
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