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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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Tasaneugdndondisl hypocotyl endign léun
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(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%

Science32-N3.indd 82

82

3/7/12567 BE

09:15



7 32 avivii 3 WO¥NIAN-guIgU 2567

58153Imemansuazinalulad

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™

Science32-N3.indd 85

85

3/7/2567 BE 09:15



Thai Science and Technology Journal

Vol. 32 No. 3 May-June 2024

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.

89

Science32-N3.indd 89

3/7/2567 BE 09:15



sa1dwies delsyooq Q00T UO

paseq aie synsas des3siooq ‘Pa1ou SSIMIBUIO SSUN (PI)IBI-T) 19A) GO0 DY} 3B JUBDLIUSIS S| UOIIRIDLIOD) = , {(PI)I1B}-T) 19A) 100 DY} 38 JUBDYIUSIS S| UOIIRIDLIOD) =

3/7/2567 BE 09:15 ‘

Vol. 32 No. 3 May-June 2024

90

1 5.8 6200 WLLS v.1°0 L0 8190 8990 L0bv0 LCe90 96170 L6910 (8) WysIom Aug

1 0¢00 L0659 0010 L6025 1£90 6990 S0 290 1990 L6GE°0 (8) 3yd1om ysai4

1 6100 L6270 8010 861°0 L1210~ L10°0 Sv0°0 vcc0 99¢0 (‘WD) Y3duS) 300y

1 1¢1°0 bse 260 0820 811°0 WSCr0 ZIv0 9500 Jaquunu 300y

1 G500 6020 980°0~ £80°0 160°0- €610 8020 Xapul dvds

1 ,G890 0610 1810 L0650 _bvS0 S00°0- ("W2) Yipim jean

1 b1eo 9920 Lops’0 9190 68¢°0 (W) Y3du) Jes

1 .S0p°0 Jbpv0 18970 812°0 Jequinu JesT

1 _PIS0 0650 .88¢0 ('wd) Y33us) 1A3020dAH

1 G110 L6200 (‘WD) Y3du) 1A3001d3

! 5050 (Wd) ysieY Juerd

T uoleuIUISD
®) ¢ (w) (wd)  (wd) (wd)  (wd)  (wd)

YSIdM  YSIem  Y3sud) 1equint xepd YIpIm  yasua) 1eqHnd Yy3su9) Uydua)  ySIBY  uoieUIWISD suol3e)a.10)

Aig ysou4 100y 1ocd QvdS jea Jea . 1A3000dAH A1001d3  jueyd

"UO[BUILUIDS JaYje sAep Og¢ Je Jusuwdo)anap

pue Ymmols sunpaas suunp saun pajda)as ead uoasid g¢ Jo ASojoydiow sUnpaas pue UOIJeUILUISS Pa3s JO JUSIDIJS0D Uole|P0) G 9)gel

Thai Science and Technology Journal

Science32-N3.indd 90



vui

i 32a

58153Imemansuazinalulad

2567

w-Agurey

3 Wg©NIA

960 190~ ¢T0 S00 900 S00 ¢00 JANC L00 9¢0 G950- 900 00001 ¢vo S00 ¢l
¢co- 0v0o- ¢10- ve0  $00- 090 810~ 80 GO0 9¢0- L00  6£°0 L5766 6L°0 010 17
090- 0c0 100 .00 870 000 90 H€O L00 0 1S90~ 110 1186 4908 910 01
0c'0 ¢vo ¢00 1100 0CO0- ¢C0 010 920~ 9¢0 9v0- LvO- 810 Sv'L6 9¢¢ 120 6
G600 60 100 820~ PZO ¢v0 690~ 100~ LT0- 60 600~ YOO 0¢'56 659¢ 1€°0 8
0T0- 600 G50 P00  L00- GO0 0C0- 8¢0 G¢'0 120- 800 990 19°¢C6 P6°'¢ b0 L
p1’'0-  v00- <00 850 SO0~ <10~ 1€0- 090~ <0 €0 €00 100 1988 8L LS50 9
00~  LT0- Lp0- PC0O- 990 10O <10 800~ 60 L00- 0OT0 620 68°¢8 119 €L0 g
¢Co .20 GT0-  ¢po g8v'0 Iv0- <¢0- vc0 L1T0- G¢0- ¢10- 100 8L°LL 018 L1670 1%
¢00- S00 110 G€0  0C0 PO Z¢0  ¢¢0- SbO- L00- 600 ¢v0- 8969 0011 4%} ¢
900- GT0- €90 910~ ¢90 800~ O0T0 9¢0- P00 OT0- 010 1Iv0 89'89 90°¢T AN 14
620 JANG) 100 §C0 100 120 [A%0) 8¢C°0 vc0o 1N0) 6¢°0 cc0 19°9v 19°9v Lv°S 1
e M4 o Nd avds Mmi T N ™ E Hd dD SAlRINWND  enpliApu] S jusuodwod
10329AUS813 (%) @dueLeA \B10| 1edpund

(USISM AP = M PU JUSISM Usdly = M “GISUS) 001 = Ty “U3GUINU 3001 = Ny “SMeA OYdS = aVdS “Uapita Jes)

M YIsUD) Jea) = 17 “4equunu Jes) = N ‘Yidue) 1A1000dAY = TH ‘Yisua) (Ayooids = 13 ‘ydisy jueyd = Hd ‘©8eiusdiad uopReuIwISS

do) "saun ead uoasid pa31d319s Qg JO Syel} (edisojoydiow SUNPaas pue UOIeUILLRS Paas ZT JO SisAjeue jusuodwod jediduld 9 9\gel

91

3/7/2567 BE 09:15 ‘

Science32-N3.indd 91



Thai Science and Technology Journal

Vol. 32 No. 3 May-June 2024

funusiudnwazALe hypocotyl (-0.45) Lay
anuntdly (0.47) Fsarndeyanisnszanesives
anefugaauzuaraInnm 3-dimension Biplot
WUl @1eiiug P8O, P38, P29 uay PO4 Ay
wanA1afudzuszaetugau amnsaldiiy
wiaaugnssulunisusulsaiugla aenadesiu
%a;gaﬁ"lﬁmﬂmﬁmﬂfcjmﬁw phylogenetic tree
au33 UPGMA Tagldenduuszans Euclidean

SPAD

Figure 2

distance coefficient denndasiusIeuves
Gerrano whazAy [29] ﬁﬂizl,ﬁul,%aﬁuﬁqﬂﬁmﬁﬁ
cowpea (Vigna unguiculate) Tuszaznissen laaldy
n153As1EeeRUsTnaUNdn ausadmdents
cowpea @n8iug TVU14196, 1T845-2246,
TVU11424, Tatromix, TVU7778 4kag Kisumu Mix
el Hlulasansusuueius

Eigenvalues

(]
|

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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