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duiusidauinasiuaugedu (0.77) nMsUsediuanuansatunsenuaznsasydulalussegiundives
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Abstract

Pigeon pea is an alternative protein plants that grows in tropical and subtropical humid regions,
and is well-adapted to resist drought and climate change. Pigeon pea contains 18.8-24% protein and
includes amino acids that contribute to balanced and beneficial health. Selecting pigeon pea lines
that are effective in germination and the seedling growth stage is an important starting point for
improving growth, adaptation and yield. This experiment aimed to assess the seed germination and
seedling growth stages of selected pigeon pea lines. A total of 30 lines were chosen from the T9
mixed pigeon pea population to identify strains with early growth capacity before evaluating their
growth and yield potential under growing conditions. The results showed that the selected pigeon
pea line exhibited high variability in plant height, epicotyl length, hypocotyl length, and root length
at 10 days after seeding. Additionally, variability in the selected pigeon pea lines at 30 days after
seeding indicated statistically significant differences in plant height, epicotyl length, leaf length, leaf
width, number of roots, fresh weight, and dry weight. The correlation coefficient of seedling growth
at 30 days after seeding showed that plant height was highly positively correlated with epicotyl
length (0.77). Lines P80-1-1, P38-6-1, P04-1-1, and P29-1-1 were identified as promising for further

assessment of growth and yield potential in breeding programs.

Keywords: Pigeon pea; Germination; Seedling stage; Selected lines; Plant breeding
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1. uni

TUsAuanity (plant-based protein) tJu
uwnaslusiuiidddmivenamnssueimisly
ouAn Fedhusnnudnaniivasznadn nsuilae
pmnstungulusiuaniviazuniviivilduveny
Fufingetu nelul we. 2561 madagiinsuee
MEai 6.4% Lar15I 6,725 G1UUIM AIUAITY
fouuilanenislusugaiieasreanganis
Tnuinsunuiiedn’ Fsmnnisaliinaiadud
Tsfumadeniiuwilduivinedesioiiies 4-5
viluu [1-2) fwnsznad (Fabaceae) \uiiwiid
ARSI YA THALALITAIYINIEMNS
vodlan wonani Sadhunasusiufiddaiiananse
annmzymlaguimslunanefiuiivilan dawsues
(Cajanus cajan L. Millsp.) Lﬂuﬁﬂjmzqaﬁﬁﬁﬁ
USnaulusiuliunansiisg (protein-rich legumes)
uazilnadmslazunnsgs Tnefl Ade-Omowaye
warAmy [3] 180U Sanzuendufiefiilsiu
Aouinega (18.8-24%) finsaesiluiiuysslovise
$unevateviia loun nsnezdilugdu (leucine)
InlsTu (tyrosine) wago 3 (arginine) Usuna
16.48, 14.77 waz 13.51 g/kg MUAIAU wenanil
fhuzuezduiiviiugnlfedneninauansiudléaly
WwaKAas wigivlalantufuununnyia 14
Usglowdldnndru Taofiddiu Tu uazwdn Susiu
WAL ANAYINGIM3E [4-5] waranunsalfiludeiiv
anfloifiuanugauanysalvesiu liuszloviile
o iinenseddaoanzlunsnaniaug uazle
ile sialuwuungnin (silage) wazvgus (hay)
sudedddmiulestunswmeanevesiuluiiug
anTudneIe [6-7]

fuzuszifuiivsos (Minor crop) fiugnunn
TuituiiunSounaziuniiadou [8] liud Ussmeduiie
Weuuns 11813 wnueille wazsiaug Taglud
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.. 2565 fuiiugnusues 28.32, 2.68, 1.59, 1.1
uay 0.83 a1uls MUAIAU NanAnUTEINM 119-265
./l [9] 9ndoyanandndefiuiivesdansuss
Mlan wuin fUSinanandaseiufideudtan
losnnszuunsuandiddliunyay Jywnis
sruinveslsauazuiasdng faushin uzueyvasd
ANANNITOTUNTNUNIUA DANTNIAILAZNNT
Wasuwlasanmemieldreudned [10] uitlade
yesan mituAlunsEuIunINEn Hean Mg
viotwiads amgauanysaivesiui sand
{Jzwwa&mimmmauawﬁuﬁ:ﬁmmzam (8, 11]
danasiaUsyanSnnUeIN1SNARTIITLEY TGS
KasoALTuAIteIvatlandndie

msUfulsudiusueslagldideiugnssa
fifauvannnans Tdun aeiuguuugedilean
Tassnsusudgeiug wugiuidios uasiivtlndides
fwgn (wild relatives) azanansauiaUszavisnm
n1suAnuariiinUsunanandnesdanz ezl
[12-13] myUszilliumuauisatunsiasgdulalu
szazndranunsainysansnmlunisdndonans
fiugitannsalunmseniazninadyulavesdy
nédn Femusalunissenuaznisbadavesiundn
asadNanon1sINaNanUINY N15BARIUDY
hypocotyl wag epicotyl anunsafiuuszansam
nssentuannudasUgnuasnisasaivlalussey
wsnvesiY uenani Seenansaiiuuszansamiu
nsdealuszezusnldd dmadenisiasaivialy
seornolldl [16-15] Suzussddnuarnseniuy
epigeal fiimsBasveavadudin hypocotyl wax
epicotyl U99AUNAT N1FANEIAMNLUTUTIUN
fugnssuvesfinzusraulug asfnvidnuuy
NNMTNYATUALDIAUTENOUNAKER 18U AL
Frunufsiedy Sutuiindedu S1uuudesiedn
waznanansomy [Wudu [16-20]
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2.2 msnagaumsseyiulnluszesdundivas
duzuszaeugAnidan
wnzdaiugiuzussaeiusdnidon T
$1uau 30 aestug lunszansuun 24 i Wnse
weruduianlunsneaeuntsenuasmMseiaiule
lusgrgAund 1MILNUNTNARBILUUdNANYTA]
(completely randomized design, CRD) 971U 3
%1 9102 10 #u iinses RO (reverse osmosis) 1
A3y fu Aftaw 100 e, Menszandlulssdounanain
liflugaunsnauas Juiindeyaniseen anvaenig
MIinuRsIardugILIME e ST NN s Y

¥
=1 IS

nuguilos T9 aeiugaAnidaniieny 5, 10 uay 30
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@ [

JUNdUNg Iﬂﬁﬁuﬁﬂ%@iﬂaﬂﬁﬂﬂﬂﬂ%ﬂmﬂ (first
count) LLai‘dﬂ%ﬁEjﬁ]ﬁ’lﬁl (final count) ﬁawq 5 uag 10
Jundany muIsnsuseliuANsenas ISTA [21]
warduiudeyaniugesiu Auen epicotyl A
617 hypocotyl UarAMUENITIN §IUIU 3§/
Yuiindoyamsisydulndieny 30 Sundaumy Tu
ANWYUEAIUGINU AINY1I epicotyl AINYT
hypocotyl A113817570 $1UIUlU AN TILaYAI
n39lu S1uausn 850 dhaitnan dwtnuste wes
sdnnudienlu (SPAD index) duiiudayaduau
3 61 9@y 3 Gy

2.3 MIIATIZANANGEDA
AATEAAANULUTUTIUNNEDR WUy
AnauAnAnavesAadslng3s Duncan’s Multiple
Range Test (DMRT) fisgdiupinudetiu 95% lag
19lUswNsuN19ad@ SPSS AT1ERnIsIANIsNgY
(Cluster analysis) 91 dendrogram #3®
phylogenetic tree #1875 UPGMA (Unweighted
pair-group method with arithmetic average) #13
38115989 Sokal and Michener [22] wagiiAs1es
p9AUsENaUNaN (Principal component analysis,

PCA) [23] Ingldlusunsudnsagy OriginPro 2021
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ilensraaeunsnsEaefivesdnuaLAsIeNIaL
maasydulslussesdundvosiamsussaoiug
AnLdaNdIUIU 30 @1eWug wavdiAsiead
FuusvAvanduiudifiesdu (Pearson correlation
coefficients) selusunsu SR Plot [24]

3. wammmaamaﬁmmﬁwa
3.1 anuudsUsiuvasausenasausnuazaIm
sengaving vtz ugzaeNugAnEen
anufiarauaiiavelunissenves
winusuagnisiatyiiulavesiunddsiess
AUEA RS TINe MY SEUUNSRARG I kaLT]
918 5 Uay 10 Tunduniz MsAnwiAnuwlsusl
gasmenuarnssydullussesndvesioug
WPL NANITNAGDY WU AIULUTUTIUVBIAINIDN
wazn1siaiyivlnvesdundfiuzussiniy
windsegefitddymieadi (P < 0.01) Tu
SnwaizautenaSausn LLazmwmaﬂﬂ%u’aqmﬁw
Tnefuzuszaneiuddnientausenadausninn
fian I¥un Po4, P10, P18, P27, P30, P34, P38,
P68 uag P70 mwmaﬂﬂ%gmsma?{a 41.22% Tudu
ﬁuaammqaﬂﬂ%qmﬁw Wi fhuguazangug
P04, P10, P18, P27, P34, P38, P68 Lay P70
mmaaﬂﬂ%’jaqﬂﬁwma?{a 59.67% vaueiidnumy
mmqaﬁu AI1UYI epicotyl MUY hypocotyl
WAZAINIITINAAIULANANDENUTHEIATY N
an@ (P < 0.05) 5auzLLazawaﬁu§ﬁmLﬁaﬂﬁﬁm’mgjd
fundieny 10 Sumdamz annlan leun P4,
P18, P20, P21, P26, P27, P29, P38, P68, P70,
P80 WAz P90 ANNEwLNATIeny 10 Jumdams
Wiy 11.61 9y, dN¥aALE epicotyl waz
A11U87 hypocotyl wua maﬁuﬁ:ﬁﬁ epicotyl
waz hypocotyl maﬁqm Ao P92 Taadane
epicotyl LazAIINY1I hypocotyl \dy 6.06 uaw
5.78 @31, AMUSINU AILETITINVOINELEY WU
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s

angiugdunnnisinaAeetiee enduaneiug
P02, P04, P08, P20, P46, ey P55 d5Induningie
Wugdu lneisindiusuasaneiuiAndens1iaie

15.77 #u. (Table 1)

3.2 AUWUTUTIUVBINISIIYAUTAVBIAUNED
fauzuezanewuAnidaniiony 30 Yundamng

M5UsEIliuANNLUTUTINYRNYMENIS
Lﬁfglﬁuimmé’uné’ﬁamLLasawﬂ’ua:ﬁmﬁaﬂﬁms;
30 TUENIE WU ANYAEAINENAY ALY
epicotyl a3ty waganunsluinnuuane
atalifedfyBnneadd (P < 0.01) dauzuss
meiudindendifimugeiuanniian léun aneriug
P04, P26, P27, P29, P30, P34, P38, P68, P71
uaz P8O flriade 24.14 wu. aneWudiil epicotyl
g1iiga loun aestug Pod, P18, P26, P27, P29,
P30, P34, P38, P57, P61, P66, P68, P70, P71, P80
uay P96 fiAady 6.02 wu. dnwarAmE1Ily
wuin aneiuginuzuesiifllueniign liun aeus
P04, P18, P20, P21, P29, P32, P34, P38, P46, P55,
P57, P61, P66, P68, P71, P80, P92 uay P99
fidniade 4.64 9. Tnefhuzuesiiiluniieign liund
aewug PO4, P29 uay P57 flAnedn 1.32 @
Yueiidnuaraue hypocotyl wazsnauludl
ANULANANDY 1T TEd 1A NI9Eds (P < 0.05)
Tasaneugdndondisl hypocotyl endign léun
EFHEJWJUS: P04, P10, P20, P21, P26, P27, P29, P30,
P32, P34, P38, P57, P61, P66, P68, P70, P71, P72,
P8O, P90 Az P96 SiAnade 5.16 wu. Inudnuee
Frunulu wuh aneiugiflulusserdundanniian
lgiwn anesiug Pod, P11, P18, P26, P27, P29, P30,
P34, P46, P55, P61, P66, P68, P70, P71, P72, P8O0,
P90, P96, P99 uaz P100 fiAade 4.75 ly
(Table 2)
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Table 1 Gemination and seedling growth of 30 selected pigeon pea lines during 5 and 10 days after

germination
First count Final count

Selected . Epicotyl  Hhypocotyl

. Pedigree  Germination Germination  Height picoty ypocoty Root length

lines code length length

(%) (%) (cm.) (cm.)
(ecm.) (cm.)
P02 P02-1-1 3.33' 33,33 6.88" 373" a.14° 10.47°
PO4 PO4-1-1 76.67" 90.00% 13.09°0c 5.99° 6.11° 1315
P08 P08-1-1 6.67" 43,33 6.86" 4.66" 3.81° 12.38%
P10 P10-6-1 86.67° 96.67° 11.520f 6.11° 6.40° 19.49%°
P11 P11-3-1 10.00M 36.67% 8.99% 5.18° 4.96° 17.83%
P18 P18-3-1 66.67° 76.67 14.04%° 7.07° 5.79° 19.80°
P20 P20-3-1 13.33M 23.33" 16.61° 5.86" 5.18° 11.92¢
P21 P21-2-1 13,33 23.33" 12.78% 6.08° 5.65° 20.50°
P26 P26-1-1 60.00°% 63.33°%F 13.75% 6.67° 6.69° 14771200
P27 P27-2-1 83.33% 83.33%* 12.97%<% 6.42° 5.78° 16.60°
P29 P29-1-1 33,33 56.67°"¢ 13.00%% 6.52° 6.94° 14.971°0<
P30 P30-3-1 63.33° 63.33° 1157 6.27° 5.48° 15.72°0ccf
P32 P32-4-1 10.00" 33,33 11,230 5.89" 5.83° 15.20°0<f
P34 P34-1-1 63.33% 76.677 11.53°f 5.90° 6.18° 16.56°
P38 P38-6-1 63.33% 83.33%* 12.70%% 6.45° 5.82° 14,9720
P46 P46-3-1 16.67"™ 43,33 8.67 5.37° 4.89° 13,95
P55 P55-1-1 40.00%"" 63.33%" 10.43°f 5.65° a.88° 13.07%f
P57 P57-2-1 16.67" 43,33 9.4 5.32" 4.68° 16,2720
P61 P61-3-1 16.67"™ 53.33% 9.60° 5.51° 5.26° 14.72°0cf
P66 P66-1-1 40.00%" 56.67°" 11.42° 5.94° 5.94° 155500
P68 P68-4-1 76.67° 86.67°° 14.87%* 6.41° 6.20° 15.29°0cf
P70 P70-2-1 66.67™ 90.00™ 12.32% 6.11° 5.90° 17.48%
P71 P71-2-1 56.67<" 73,3300 11.89° 5.86" 5.71° 15.17°0ccf
P72 P72-2-1 16.67" 36.67°" 10.61°f 5.68" 5.79° 17.39°0<ce
P80 P80-1-1 40.00%"" 66.67° 11.98% 6.26" 5.52° 18.38%¢
P90 P90-1-1 53,33 63.33°%" 12.93°0e 5.39° 6.30° 18.21%
82
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Table 1 Gemination and seedling growth of 30 selected pigeon pea lines during 5 and 10 days after

germination (continued)

First count Final count
Selected . Epicotyl  Hhypocotyl
. Pedigree  Germination Germination Height picety P Y Root length
lines code length length
(%) (%) (cm.) (cm.)
(cm.) (em.)
P92 P92-2-1 36.67°" 63.33%" 11.45>% 11.38° 10.71° 15.27°0<0f
P96 P96-1-1 16.67™ 43,33 11.83%% 5.79° 5.88° 16.66°f
P99 P99-5-1 60.00°% 73,3320 11.88"% 6.18° 5.75° 16.69°°%
P100 P100-3-1 30.00%"* 50.00°" 11.39°f 6.00° 5.21° 14.94°0<0f
Max 86.67 96.67 16.61 11.38 10.71 20.50
Min 3.33 23.33 6.86 3.73 3.81 10.47
Average 41.22 59.67 11.61 6.06 5.78 15.77
CV (%) 67.91 38.55 24.68 31.78 31.91 20.92

Values followed by the same letters within each column are not significantly different according to DMRT (P < 0.05),
* = significantly different (P < 0.05),
** highly significant different (P < 0.01) by DMRT.

Table 2 seedling growth characteristics of 30 selected pigeon pea lines during 30 days after

germination

Selected Epicotyl Hypocotyl Leaf Leaf length  Leaf width

lines code Pedigree  Height (cm) length (cm) length (cm)  number (cm) (cm)
P02 P02-1-1 18.64' 4.39 4.36% 3.70% 4.31%" 112"
PO4 P04-1-1 28.42° 6.69°° 5,270 4.15%* 5.12% 1.57%*
P08 P08-1-1 19.18" 5.11%" 4.03 3.30° 4.02' 1.13%
P10 P10-6-1 22.27 6.00°" 5.507 4.37% 4.35%" 1.19%"
P11 P11-3-1 22.78%" 5.90% 4.68° 4.74°* 4.15" 1.24°%
P18 P18-3-1 24.02"" 6.65" 4.43% 4,747 4.90%< 1.45°%
P20 P20-3-1 24.10°" 5,780 5.1 4.59>* 4. 77°0eefn 1,379
P21 P21-2-1 23.67%" 5.96" 5,197 4.26% 4.64°>" 1.28°f"
P26 P26-1-1 25,607 6.24°>% 5.43°%% 4.70°% 4,58 1,307
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Table 2 seedling growth characteristics of 30 selected pigeon pea lines during 30 days after

germination (continued)

Selected Epicotyl Hypocotyl Leaf Leaf length  Leaf width
Pedigree  Height (cm)

lines code length (cm) length (cm)  number (cm) (cm)
P27 p27-2-1 26.87° 6.64° 5,570 5.07% 4.45%" 13700

P29 P29-1-1 27.01°0 6.88°° 6.01%° 5.00% 5.16° 1.75°

P30 P30-3-1 25,6620 6.20°0f 5,370 5.44%° q.49 et 1.12"
P32 P32-4-1 23.75% 5.98°f 5.03°%0cf 459" q.64°°c=f" 1.3g0cdef
P34 P34- 1 _1 25 .74abcdefg 6 .Ozabcdefg 5 66abcde 48 1abcde 4.623bcdefgh 1 V27cdefgh
P38 P38-6-1 25667 6.827* 5.94°¢ 459" 5.04°% 1.40°
P46 P46-3-1 24,455 5.920f 4.44%" 4,897 q 857" 1.49°
P55 P55-1-1 23.29%" 5.60°" 4.52% 5.00%° 5.08% 1.28°fn
P57 P57-2-1 23.845" 6,230 q.87°0ccef 463 4.66°°°"" 1.55°¢
P61 P61-3-1 25.31bcdefgh\ 6.3Zabcde 5 153bcdef 4.89abcd 4.923bcde 1.43bcde
P66 P66-1-1 24.22° 6.03°0<f 6.05° 4.67% 4.66°°=" 1.390cdf
P68 P68-4-1 27.07% 6.037cf 5.68% 5.48% 465" 1.28°fn

P70 P70-2-1 24,39 6.30°° 5.5 4.67% 4.48%"" 1.09"
P71 P71-2-1 27.24° 6.07°0%f 5.41°0 5.56° 4.97% 1,370
P72 P72-2-1 21.43" 5.70%%" 5.1%0ccef 4.89° 433" 1.30°4f
P80 P80-1-1 27.41%° 6.93° 5.18°%cf 5.33°%¢ 4,92 1.41°cf
P90 P90-1-1 23.53%" 5.35%" 5.68% 5.07°% 4,39 1.22%"
P92 P92-2-1 22.62" 4.95" 4.62% 456 4,647 1.24°%%"
P96 P96-1-1 21.71% 60170 5617 q. 78 q.qyoeten 1.19%
P99 P99-5-1 22.53) 5.83%f q. 74> 481 q. 777 1,20
P100 P100-3-1 21.71% 5.97°cef 4.59%f 5.11° 4.18" 1,3000efen

Max 28.42 6.93 6.04 5.56 5.16 1.74

Min 18.64 4.39 4.03 3.30 4.02 1.09

Average 24.14 6.02 5.16 4.75 4.64 1.32

CV (%) 10.91 11.24 14.45 10.61 8.05 13.27

Values followed by the same letters within each column are not significantly different according to DMRT (P < 0.05),
* = significantly different (P < 0.05),
** highly significant different (P < 0.01) by DMRT.
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AMULUSUTIUIRIAN WUz vty
(SPAD index) 411471310 A1INE1239N F570 it
an uasiminuis vesiiusuerateugindon
918 30 Juraang wudl 1UsIN thwifnan uay
doinuteiinuunnsnceseditfod @y aeada
(P < 0.01) NWALTIUTIN WU Sauzugvans
Wugdndendisisuausnainniian ledun aewus
P38, P46, P61 uax P8O 1ad8 6.40 510 Ve 1
viinanuessundiLzLaz ey 30 Tunduniy wu
M ﬂ?ﬂﬁﬂﬁjﬁﬁﬂf’l%ﬁﬂﬂ@ﬂ’]ﬂﬁ?jﬂ oA anewiug P18,
P26, P27, P29, P30, P34, P38, P46, P57, P61, P66,
P68, P8O, P92 way P100 Lade 3.94 . druthvein
wiwesimguaraneiugdnidoniiuiniian aun
ﬁ’lEJWU'Uf P04, P26, P38, P46, P61, P66, P68, P71

way P80 1@y 1.25 n. uenani fvdaNudedly
(SPAD index) kaA3181351NAAIILLANFA1IDE193
Weddymeadia (P < 0.05) wui1 anewusnilevil

s

Adealy (SPAD index) snnfige Tun aneius
P02, P04, P08, P20, P21, P26, P27, P30, P32, P34,
P38, P55, P57, P61, P68, P71, P90, P92, P96 uay
P100 L@y 33.77 mihe Muzuszaneviugindent
fisnenfian ldun anewug P02, PO4, POS, P10,
P18, P27, P29, P30, P32, P34, P38, P55, P57, P66,
P71, P72, P80, P92 uaz P99 LQSEJ 18.73 .
dnwaizden wuih fugueraeiugdadeniidsn
2 & lgun Aina (579%) uazdihnagou (43%)
(Table 3)

Table 3 SPAD index, root characteristics, fresh and dry weight of 30 selected pigeon pea lines during

30 days after germination

Selected Root Root length Fresh weight Dry weight

lines code Pedigree  SPAD index number (cm.) Root color (g.) (g)
P02 P02-1-1 33,307 5.67%" 21.25%¢ brown 1.81" 0.74"
PO4 P04-1-1 39.73° 7.45%% 23.27° light brown 3,910 1.43°0c0efen
P08 P08-1-1 33,73°¢ 4.56% 20.41°° brown 2.39% 0.75"
P10 P10-6-1 32.90"¢ 4.00" 18.49% brown 3.20%" 0.98™
P11 P11-3-1 31.83> 5.22°% 16.73% brown 3.04°% 0.93™
P18 P18-3-1 32.30° a.67" 18.79°¢ brown 415 1,287k
P20 P20-3-1 33.63° 6.00°"" 15.92 brown 2.69%" 1.00"™
P21 P21-2-1 33,67 4.55% 16.12¢ brown 3.10%% 1.15%m
P26 P26-1-1 35.87° 7.33°% 17.38" brown 4.25%¢ 1.47°0%
P27 P27-2-1 34.00% 6.55" 22.18% brown 4.27% 1.350c0efen
P29 P29-1-1 30.60° 5.11¢%" 19.75°¢ light brown 415 1.3 Pedefenik
P30 P30-3-1 33.40°° 7.20% 20.68° brown 4.47% 1.30°efenik
P32 P32-4-1 33,57 7.22°% 19.21°>¢ light brown 3.88%% 1.09M™
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Table 3 SPAD index, root characteristics, fresh and dry weight of 30 selected pigeon pea lines during

30 days after germination (continued)

Selected Root Root length Fresh weight Dry weight
. Pedigree SPAD index Root color
lines code number (cm.) (g) (g)
P34 P34-1-1 35.53°%¢ 6.33°" 20.32% light brown 4.37%* 1.19%Km
P38 P38-6-1 37.07* 9.89% 18.33% light brown 5.10° 1.57%*
P46 P46-3-1 29.93% 833" 16.60“ brown 4.80" 144770
P55 P55-1-1 37.07* 6.55" 18.49% light brown 3.88° 1.15"Km
P57 P57-2-1 35.40" 7.67% 1857 light brown 4.48"* 1.25%fK
P61 P61-3-1 33,57 8.22% 16.73< light brown 4.99° 1.4570f
P66 P66-1-1 31.60" 6.33°"" 18.97° brown 4.74% 1.37°0coefn
P68 P68-4-1 35.40° 6.00°"" 17.36™ brown 4.24°* 1.63°
P70 P70-2-1 28.53° 5,78 16.29% brown 3.19%¢ 1.7
P71 P71-2-1 34,83 52287 21.07°* light brown 4.45%* 1.55%<
P72 P72-2-1 31.90™ 6.67° 18.37% light brown 3,950 120K
P80 P80-1-1 31.37% 10.11° 19.95% light brown 5.08° 1.56%*
P90 P90-1-1 36.87% 5.44°7" 17.87° light brown 3,920 1.1gkm
P92 P92-2-1 36.50° 5.67°" 19.29° brown 4.11% 1.3 beoefehik
P96 P96-1-1 34.20°° 5.66%"" 17.29% brown 3,54 1.06""
P99 P99-5-1 31.77° 5,78 20.53°¢ brown 3.867% 1.21°fK
P100 P100-3-1  33.17" 6.89° 15.57¢ light brown 4.31%* 1.3 Peaefenik
Max 39.73 10.11 23.27 Brown (57%) 5.10 1.63
Min 28.53 4.00 15.57 light brown (43%) 1.81 0.74
Average 33.77 6.40 18.73 - 394 1.25
F’test * *% * _ *¥% *%
CV (%) 10.73 27.97 15.59 - 22.47 20.23

Values followed by the same letters within each column are not significantly different according to DMRT (P < 0.05),
* = significantly different (P < 0.05),
** highly significant different (P < 0.01) by DMRT.
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Figure 1 Phylogenetic tree manifesting the diversity among 30 pigeon pea selected lines based on Euclidean

distance coefficient identified by seed germination and seedling morphological traits.
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Table 4 Correlation coefficient of seed germination and seedling morphology of 30 selected pigeon

pea lines during first count and final count germination

Plant Epicotyl Hypocotyl Root
Germination Germination
Correlations height length length length
(first count) (final count)
(cm.) (cm.) (cm.) (cm.)
Germination .
(first count)
Germination o
0.938 1
(final count)
Plant height (cm) 0.529" 0.339 1
Epicotyl length (cm) 0.312 0.304 0.404" 1
Hypocotyl length (cm) 0.336 0.326 0.404" 0.915" 1
Root length (cm) 0.298 0.226 0.262 0.222 0.231 1

** = Correlation is significant at the 0.01 level (1-tailed), * = Correlation is significant at the 0.05 level (1-tailed),

Unless otherwise noted, bootstrap results are based on 1000 bootstrap samples.
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Figure 2
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Principal Component Number

Three-dimension biplot and scree plot of principal component score describing the variation

among 30 selected pigeon pea lines based on seed germination and seedling morphology. GP =

germination percentage, PH = plant height, EL = epicotyl length, HL = hypocotyl length, LN = leaf
number, LL = leaf length, LW = leaf width, SPAD = SPAD value, RN = root number, RL = root
length, FW = fresh weight and DW = dry weight)
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