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Krisada Salairuk 2010: Photoperiodic Induction of Flowering of Chinese Sacred Lotus
(Nelumbo nucifera Gaertn.) and Response of Growth and Grain Yield in Thai x Chinese
Hybrids. Master of Science (Botany) Major Field: Botany, Department of Botany.

Thesis Advisor: Associate Professor Niran Juntawong, Dr.nat.tech. 96 pages.

Some Chinese sacred lotus (Nelumbo nucifera Gaertn.) cultivars were introduced to develop
Thai lotus. However, these cultivars could not flower under Thailand’s conditions. Responses to
photoperiod of six Chinese sacred lotus cultivars, i.e., Taikong 1, Taikong 2, Taikong 3, Taikong 4,
Taikong 5 and Hubei was studied. To prolong the light duration, natural photoperiod was added up to
13, 15 and 17 hours/day by using 40W fluorescent lamps. Field experiment was performed in a split
plot in completely randomized design with four replications, one plant/pot was used in each replication.
Thirty days after growing from rhizomes, plants were daily exposed to the desired photoperiods for 320
days . The photoperiodic induction of 13, 15 and 17 hours/day could successfully induce flowering but
unsuccessful result in the control treatment. Moreover, the photoperiodic induction of 17 hours/day
increased the higher number of standing leaves, flower size and number of flowers compared to those of

13 and 15 hours/day

Combining analysis of agronomic traits of 4 Thai sacred lotus crossed with 5 Chinese sacred
lotus in a factorial cross was studied according to North Carolina Design II. Twenty crosses were tested
in natural photoperiod in Chonburi province. The Sri Aeum x Taikong 3 hybrid showed high specific
combining ability, mid-parent heterosis, grain dried weight/plant and good agronomic traits. These
phenotypes were affected by Sri Aeum () and Taikong 3 (&) parents which also had the highest
general combining ability for grain dried weight/plant in the Thai and Chinese groups, respectively, and
good agronomic traits. Both parental lines could be used for producing its hybrids for lotus grain
production in Thailand. The correlation between seeds /pod and grain fresh weight/plant was highly
significant (p<0.01). Thus seeds /pod could be used as a selection index for grain yield improvement in

lotus.
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14. M35UsLHUAUTTOULMIHAN ALY North Carolina Design II (Comstock and
Robinson, 1948)

14.1 aussouzMsHaNna 1 (general combining ability, GCA) ﬂl@ﬂﬁwﬁuﬂﬂﬂ

Xi.. X
g = 4
mxr mxfxr
4
149 ;
g = aussouzmsnaunall (GCa)
. 091‘ A @ v ., I o
Xi. = #asavvesgnrautanuaniiaeius Inowus i Wuaoiugil
(grand total value of all the cross involved i-female)
f = $uauaeius Ino (no. of lines)
o [
m = VUMWY NUFIU (no. of testers)
9
r = IUIUK (no. of replications)

9
X. = wanmmgﬂwauﬁwm (grand total value of all the cross)
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NMIHNAURNL (specific combining ability, SCA) UDIQNHWH
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(grand total value of all the cross involved j-male parent)
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22



23

9
Jd o v A

14.4 MANUAAIAAADY (standard error) Y934 GCA (SE) VYOIFWWUF ATUIUAIY

E]

SE (GCA for lines) = YMSE /rxm ﬁ1ﬁ§ﬂﬁ1ﬂﬁuﬂﬂﬂ
SE (GCA for testers) = VMSE /rx f ﬁm%’umﬂﬁuﬁ%u

a @ a v o J o
15. m3lsziiuduseanTanduius (correlation efficient) Ao Tsunsuduiagl

SAS Enterprise Guide 3.0
a = T o QU dy
16. miﬂizmummmﬂummgﬂN’cm (heterosis) AMUIUAIU

F . mid-parent
heterosis = x 100
mid-parent

A
4o
E, = fhm?mmmgﬂwau (mean value of F, hybrids)
U { v Jd 1
mid-parent = ﬂTmEEIGUENZ‘TWWH‘le@LLEJ (mean mid-parent value)

a 4 3
17. ANIIEVAUNITOADDYLUUIY (simple regression)
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Line
Photoperiod Taikong 1 Taikong 2 Taikong 3 Taikong 4 Taikong 5 Hubei average
Control - - - 3 - - -
13 hours - > - = - - 0.04+0.1b
15 hours 0.75+0.9 0.50+1.0 0.50+0.6 1.00+1.2 0.25+0.5 2.25+1.7 0.88+0.4a
17 hours 0.50+0.6 > 2.25+1.9 1.75¢1.3 0.25+0.5 2.50+0.4 1.21£0.8a
average 0.31+0.6b 0.13£0.5b 0.75+1.3ab 0.69£1.1ab 0.14+0.3b 1.19+1.8a 0.54

F-test (main plot - photoperiod) p<0.01,4
F-test (subplot - line) p<0.01,6
CV % (main plot photoperiod) 218.49

CV % (subplot - line) 161.78
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Line

Photoperiod Taikong 1 Taikong 2 Taikong 3 Taikong 4 Taikong 5 Hubei average
Control 12.00+9.9 7.254+4.8 38.25+49.9 22.7549.6 26.75+13.8 20.00+8.6 21.17+12.6
13 hours 11.00£3.5 23.00£5.9 23.7545.2 41.25+18.8 32.00+9.7 16.75¢11.7 24.63+6.0
15 hours 22.50+10.2 29.5049.3 20.75+48.5 41.50+10.7 35.75+14.0 22.75+13.5 28.7943.7
17 hours 34.25+10.0 19.25+11.7 26.75+16.4 41.00+£16.7 37.75£5.6 31.75+11.5 31.79+5.1
average 19.94+12.6¢ 19.75¢11.2¢ 27.38424.9abc 36.63£15.4a 33.06+11.0ab 22.81+11.8bc 26.59
F-test (main plot - photoperiod) ns
F-test (subplot - line) p<0.01,6

CV % (main plot - photoperiod) 56.70
CV % (subplot - line) 56.66
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A
Line

Photoperiod Taikong 1 Taikong 2 Taikong 3 Taikong 4 Taikong 5 Hubei average
Control 2 - - = - - -
13 hours 1 - 4.25+8.5 = . - 0.71£1.4b
15 hours 6.88+8.0 2.88+5.8 8.1319.4 6.90+8.0 2.88+5.8 10.97+7.3 6.44+3.0a
17 hours 3.00+6.0 - 15.72+0.5 10.58+7.1 2.88+5.8 10.01+6.7 7.0+1.9a
average 2.47+5.3bc 0.72+£2.9¢ 7.02+8.2a 4.37+6.7abc 1.44+3.9¢ 5.25+7.0ab 3.54
F-test (main plot - photoperiod) p<0.01,4
F-test (subplot - line) p<0.01,6
CV % (main plot - photoperiod) 164.32
CV % (subplot - line) 138.43
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Photoperiod Taikong 1 Taikong 2 Taikong 3 Taikong 4 Taikong 5 Hubei Lﬂéﬂ
Control - . - = = - -
13 hours - - 2.25+4.5 - 3 - 0.38+0.8b
15 hours 4.38+5.1 2.13+4.3 5.00+5.8 3.9444.5 2.38+4.8 6.14+4.2 3.99+2.0a
17 hours 1.88+3.8 = 8.424+0.9 6.28+4.2 1.8843.8 5.36£3.6 3.97£1.0a
average 1.56+3.4b 0.53+2.1b 3.93+4.6a 2.56+3.9ab 1.06+2.9b 2.87+3.9ab 2.08
F-test (main plot - photoperiod) p<0.01,4
F-test (subplot - line) p<0.05,6
CV % (main plot - photoperiod) 148.65
CV % (subplot - line) 145.54
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A
Line

Photoperiod Taikong 1 Taikong 2 Taikong 3 Taikong 4 Taikong 5 Hubei average
Control = 3 - - - - -
13 hours - - 18.75£37.5 = 3 - 3.13+6.3b
15 hours 33.44+38.6 19.00+38 45.134£52.2 36.31+41.9 19.25+38.5 46.214£32.3 36.24+14.9a
17 hours 14.25+28.5 - 70.84+16.1 49.46+33.4 14.75429.5 41.15428.5 31.74+5.4a
average 11.92425.7b 4.75+19b 33.68+40.5a 21.44+33.0ab 9.71£23.5b 21.84429.7ab 17.38
F-test (main plot - photoperiod) p<0.01,4
F-test (subplot - line) p<0.05,6
CV % (main plot - photoperiod) 144.01
CV % (subplot - line) 149.33

v A A v I o Aa J v A 1 @ aa
HNLTiN arnasluuoIToneauAeINUNION YT HANA NN UNANVLANANAUNNEDA (p=<0.05)
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1 Tusdo s
Line

Photoperiod Taikong 1 Taikong 2 Taikong 3 Taikong 4 Taikong 5 Hubei average
Control = - X - - - -
13 hours y - 26.00+52.0 = - - 4.3348.7b
15 hours 41.00+47.6 23.50+47 48.25+55.8 21.00+42.0 21.00+42.0 50.00+39.9 34.13£16.3a
17 hours 47.50+£54.9 - 66.75+48.8 65.50+44.8 22.25+44.5 56.25+40.7 43.04+15.0a
average 22.13+39.8 5.88+23.5 35.254+48.0 21.63+38.9 10.81+£29.6 26.56+37.5 20.38

F-test (main plot - photoperiod)

F-test (subplot - line)

CV % (main plot - photoperiod)

CV % (subplot - line)

wnayg ARas UL URINUNTENILANA A UNAINUANANAUNNEDA (p<0.05)
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T a Qd U U Jd
mandszansaraunus

mdutlszansandniusseniesnvazamet s lulinnuduiussuann
an (0.892") waznnmslsziiumdinlse ant avdniusvesdnyaza1e o LIRS
anuduiuE A lun1ann nande Weriutaaszderalins iy durn
AUINAABN ANWEIADN ANINFIRIUADN $1UIUADA LAY TUPBNABNLIN gﬁnqaeﬁu
u,wié"mwmiLﬁnﬁummﬁﬂymzsshqc]LﬁmhqLgauﬁnﬁuiugmagizﬁﬂajﬁmmgmmhqﬁuma

an d'
AN (ATNN 7)
a d
N19IUAIICHANNDANDE

Y
AUNTANNDADBY VBdanAuzI 1IN UADIIUIUADA Unatl Y=-2.783 + 0.125 x
(1=0.96, p<0.04) na1Ae Weoliyaas 13, 15 uaz 17 %1 Iuaae iy maeudy Weldmouly
o a 4 1
(x) 22.3 Ty azliswauaen (Y) 1 aon n133ATIZHANOADDULLVGY (simple regression)
o Aa A >4 /Rl A A A /3 I a Aa
VI3 1uUaen Honsnaseiudiuly 92 nesisua Nivason 8 Wodua 1usnInaved

[ d’ d' M 9 o a 1 . K . 2
dnparzoun lildiunNosansau (coefficient of determination, r =0.92)

4 T W a v o d @ 1 Y @ d @
ﬂ151\1ﬁ 7 ﬂ'l'ﬁll‘]Jig'ﬁ‘]/lﬁﬁﬂﬁﬂWHﬁﬂl@QﬁﬂHm%@TQ"] ﬂlﬂﬂﬂﬂﬁﬂ’)\‘lﬁ1ﬂwuﬁﬁuﬂ“]Jﬂ']'liJEJTJGU’EN

Frauasiiay
Trait Photoperiod
Leaf number 0.892"
Flower diameter 0.772"
Flower length 0.762"
Peduncle height 0.758"
Flower number 0.739"
First blooming 0.777"

* = yifanuuanaaduniaaan (nonsignificant)
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A3 Do (SA)

= 3.00
5 2.50 ﬁuﬁ'auaaﬂ(SY)
& 2.00
g 150 —¥— wnsuana @D
= 1.00
© o050 o 30 ®N)
£ 0.0 - -
°@
1 2 3 4 s 6 7 8 ‘ 9 10 11 12 13 ‘
valdlng
E 800 —®— Taikong 1
= 6.00
(% 4.00 Taikong 3
e !
g 2.00 —¥— Taikong 4
= 0.00 )
o; —®— Taikong 5
—+— Hubei
U21a333u
——— SA x Taikoag 1
— 8 SA xTaikoass
SA x Tailons 4
SA x Taileas S
——— SA x Hubei
—®— SV x Taikeas!
= 6.00 :
= s5.00 — 4 SV Talkons 3
2  4.00 5% x Taitons +
(% ;gg - SY x Taikcas 5
& 100 - SY x Hubes
= o0.00 - - - FT x Taikonz 1
[ PT x Taikons 3
’E 1 2 s PT x Taskoas 4
°@ PT x Taikonsz 5
T Hube:
RN Taitong 1
RN < Taikons 3
a nEersy T RN=Taikons 4
* RN x Taions 5
RO < Frubei
4 TpamwineTucrc
4.00 ARay
3.50 a
= -
s 3.00
E 2.50 Py | -
& —e—AnndomeRus Iny
G 2.00 = Fundomeiugou
= vinnqunmm
T 1.50
=
oz 1.00
0.50
0.00 \
12 l 13 I
u.a. nn. 1.9, 1.0, w.A. .y, n.a.
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ANINTTINHIA
Leaf Flower Flower Flower Peduncle First
Line / hybrid” number number diameter length height blooming
(no.) (no.) (cm) (cm. (cm) date (d)

SA 38.75 hi 15.63 a 18.83 c-f 11.04 c-f 60.85 def 98.50 ghi
SY 98.86 efg 13.57 ab 21.46 bed 13.46 abc 83.09 a-f 118.43 f-i
RN 105.88 efg 3.40d 25.03 a 14.82 a 104.70 a 170.60 b-f
PT 36.38 hi 14.13 ab 19.18 cde 11.28 b-f 71.94 b-f 118.88 f-i
Taikong 1 19.94 1 1.00d 13.17 hi 8.33 fg 63.58 c-f 88.50 hi
Taikong 3 19.751 3.00d 15.60 fgh 8.77 d-g 74.34 a-f 94.00 hi
Taikong 4 27.381 3.67d 14.17 ghi 8.18 fg 68.96 b-f 90.00 hi
Taikong 5 36.63 hi 2.00d 11.501 8.50 efg 68.00 b-f 86.50 hi
Hubei 33.06 hi 4.75d 14.12 ghi 7.82¢g 56.87 ef 70.83 i
SA x Taikong 1 159.75 abc 2.00d 14.50 ghi 8.75d-g 52.50 f 181.50 b-e
SA x Taikong 3 141.00 a-e ~ 12.00 abc 20.54 bed 12.71 abc 92.43 abc 156.83 def
SA x Taikong 4 132.75 a-e 4.60d 19.04 c-f 10.78 c-g 80.85 a-f 196.60 bed
SA x Taikong 5 158.75a-d  8.25 bed 17.03 efg 10.45 c-g 77.43 a-f 195.00 bed
SA x Hubei 121.25 b-f 3.83d 16.58 efg 10.81 c-g 71.39 b-f 200.50 a-d
SY x Taikong 1 66.16 ghi 529 cd 21.14 bed 13.63 abc 97.68 ab 219.43 abc
SY x Taikong 3 125.00 b-f 6.20 cd 23.70 ab 14.29 ab 88.62 a-d 190.60 b-e
SY x Taikong 4 180.50 a 4.00d 23.75 ab 15.00 a 81.50 a-f 223.00 ab
SY x Taikong 5 159.25 abe 3.67d 23.20 ab 14.44 ab 86.17 a-e 179.67 b-e
SY x Hubei 140.88 a-¢ 8.50 bed 20.63 bed 13.11 abe 7591 a-f 163.25 c-f
PT x Taikong 1 164.00 ab 1.67d 22.17 abe 13.17 abe 98.83 ab 249.50 a
PT x Taikong 3 121.63 b-f  7.29 bed 21.13 bed 11.81 a-d 89.60 a-d 176.17 b-e
PT x Taikong 4 162.00 ab 5.17 cd 18.47 def 13.49 abc 95.23 ab 167.67 b-f
PT x Taikong 5 80.13 fgh 7.20 bed 18.78 c-f 12.10 abe 74.79 a-f 202.80 a-d
PT x Hubei 143.63 a-de 3.71d 18.74 c-f 10.62 c-g 79.89 a-f 191.86 b-e
RN x Taikong 1 120.57b-f  8.00 bed 22.14 abe 11.50 b-e 84.43 a-e 172.00 b-f
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M319N 8 (A0)

Leaf Flower Flower Flower Peduncle First
Line / hybrid” number number diameter length height blooming

(no.) (no.) (cm) (cm. (cm) date (d)
RN x Taikong 3 107.86 d-g 4.60d 23.67 ab 12.65 abc 87.45 a-e 185.00 b-e
RN x Taikong 4 101.63 efg 3.67d 20.58 bed 12.60 abe 82.00 a-f 182.67 b-e
RN x Taikong 5 109.57 c-g 4.00d 20.78 bed 11.94 abc 80.03 a-f 137.00 e-h
RN x Hubei 35.60 hi 1.00d 20.00 bed 12.00 abe 85.00 a-e 210.00 abe
TC (control) 122.75 b-f 1825a 18.50 def 11.32 b-f 74.63 a-f 148.38 d-g
F-test o o ok ok ok ok
CV % 37.99 53.08 10.82 14.85 20.91 19.76

Vo o aaA '

ey 1vanaeiug Ine SA=uvasiugas ooy, SY=unasiugainiossen, RN=

E]

o o

RS a T @ o v JIa
UHAIWUEI 1B, PT=inasiugunsvama uaswuglsoumey TC=Rugiasnn

ERE]

Tnedu

[

1 = v I Ao 1 v A 1 @ an
mmaa“lumauumm UNUDNHILANA NN UNANNUANA NN UNITNE (p<0.05)

UYHIAAN

o A

yuaaenitIMstiudin 3 dnuae fe iduruguinalsaen ANWEINAUABN LAz

=< 9 A a

o o o { v v
anugatuaen Tasiimstiuiindeyavesnoniuiuiui 2 wui mewugnsilvunadu
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HIUFUENA19UBIADALIU AINEINTLADA LAZANNFIRIUADN IAigage lunndnyas

q

(25.03 14.82 118 104.70 \UAWAT AWAIAL) (131971 8) etusnefio WU Taikong 3
(15.60 8.77 18 74.34 1suduns) aany wag luiuggnuay wudnduiuguinaiaen
HAZANMUBINAUADN YANENTEHINLUHEITUT AT o00ANUWLE Taikong 4 iA1g9ga
(23.75 182 15.00 IUANAT AMUSIA) SIUANUFINIUADN QANANTEHINUHEIWNUTWNG
YNARUWUF Taikong 1 UAMINEA (98.83 LHUALAT) PNMISATIVTOUIS 3 dnyae o1&
Fuguinaeaen AnWeTINGUARN uazaANNgetuAen emnsulSsuisuaundeveann
Snvuznngnmeiuimmaeinnuuandiunadaeseiifed iyt definsanlag
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Day after
Line / hybrid Pod number (no.) Pod diameter (cm) Pod thickness (cm)
blooming (d)

SA 14.75 ab 9.32 abc 4.01 e-k 2341 a-e
SY 12.57 a-d 7.69 cd 4.31b-g 2433 a
RN 320f 9.53 abc 4.74 ab 22.83 c-g
PT 13.13 abe 1042 a 4.30 b-h 22.56 d-g
Taikong 1 1.33f 8.38 a-d 3.73 g-1 2333 a-e
Taikong 3 2.75f 8.58 a-d 4.19 b-j 24.25 ab
Taikong 4 250 f 6.76 d 4.48 a-¢ 22.50 d-g
Taikong 5 2.00 f 7.80 cd 290 m 22.00 fg
Hubei 5.00 def 7.97 bed 3.55kl 23.00 c-g
SA x Taikong 1 2.00 £ 8.60 a-d 3.63 jkl 23.75 a-d
SA x Taikong 3 11.50 a-e 1043 a 4.42 a-f 22.85¢c-g
SA x Taikong 4 4.80 def 9.58 abc 4.00 e-k 23.09 b-f
SA x Taikong 5 8.00 b-f 8.63 a-d 3.69 i-1 22.97 c-g
SA x Hubei 3.67 ef 9.18 abc 3.58 kl 23.25 a-f
SY x Taikong 1 4.43 ef 9.45 abc 431 b-f 22.94 c-g
SY x Taikong 3 6.40 c-f 9.05 abc 4.44 a-f 22.78 c-g
SY x Taikong 4 3.00 f 9.03 abc 4.90 a 22.00 fg
SY x Taikong 5 3.50f 8.70 a-d 4.18 b-j 22.47 efg
SY x Hubei 7.75 b-f 8.86 a-d 4.03 d-k 22.70 c-g
PT x Taikong 1 1.50 f 10.43 a 4.60 a-d 22.25 efg
PT x Taikong 3 7.29 b-f 9.63 abc 4.25 b-i 22.89 c-g
PT x Taikong 4 5.00 def 10.09 ab 4.19 bj 22.58 d-g
PT x Taikong 5 9.00 b-f 8.65 a-d 3.87 f-1 22.99 c-g
PT x Hubei 4.80 def 8.18 a-d 3.55kl 22.50 d-g
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M319N 9 (A0)

Day after
Line / hybrid Pod number (no.) Pod diameter (cm) Pod thickness (cm)
blooming (d)

RN x Taikong 1 8.00 b-f 9.16 abc 3431 23.86 abc
RN x Taikong 3 4.40 ef 9.30 abc 4.30 b-h 23.25 a-f
RN x Taikong 4 3.33f 9.53 abc 4.61 abc 21.83 ¢
RN x Taikong 5 3.00 f 8.83 a-d 4.08 c-k 2433 a
RN x Hubei 1.00 f 8.50 a-d 3.80 f-1 22.20f g
TC (control) 18.13 a 8.82 a-d 3.73 h-1 22.51 d-g
F-test sk * sk sk
CV % 53.84 10.82 7.35 3.28

1 ! v d [ (A 1 [ 1 [ aa
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Seed
Seed width Seed length Seed coat
Line / hybrid Seed set (%) number/pod
(cm) (cm) thickness (mm)
(no.)
SA 66.12 b-e 1.54 def 1.88 fg 0.9 12.25 c-f
SY 58.41e 1.44 1.88 fg 0.9 13.25 c-f
RN 69.01 b-e 1.47 ef 2.20a 0.8 18.71a
PT 66.74 b-e 1.53 def 1.83 ¢ 0.9 16.15 abe
Taikong 1 77.08 a-e 1.68 abc 2.07 a-e 0.8 9.83 ef
Taikong 3 64.07 cde 1.65 a-d 1.98 c-g 0.9 10.38 def
Taikong 4 70.82 b-e 1.61 bed 2.11 a-d 0.8 9.34f
Taikong 5 90.28 a 1.65 a-d 2.05 a-e 0.7 10.50 def
Hubei 67.90 b-e 1.56 c-f 1.88 fg 0.8 11.82 c-f
SA x Taikong 1 73.61 a-e 1.67 abc 2.01 c-f 0.8 13.25 c-f
SA x Taikong 3 73.36 a-e 1.66 a-d 2.02 c-f 0.9 14.47 a-d
SA x Taikong 4 79.26 a-d 1.63 a-d 2.06 a-e 0.8 14.38 bed
SA x Taikong 5 73.92 a-e 1.63 a-d 1.96 d-g 0.9 13.14 c-f
SA x Hubei 79.72 a-d 1.63 a-d 1.99 c-f 0.8 13.46 c-f
SY x Taikong 1 82.29 abc 1.65 a-d 2.02 c-f 0.9 12.32 c-f
SY x Taikong 3 83.47 abc 1.58 cde 2.07 a-e 0.9 13.04 c-f
SY x Taikong 4 70.63 b-e 1.61 bed 220a 1.0 12.33 c-f

SY x Taikong 5 81.48 abc 1.58 b-e 2.10 a-d 0.8 15.42 abc
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M319N 10 (9D)

Seed
Seed width ~ Seed length Seed coat
Line / hybrid Seed set (%) number/pod
(cm) (cm) thickness (mm)

(no.)
SY x Hubei 90.58 a 1.61 bed 2.04 a-e 0.9 12.37 c-f
PT x Taikong 1 61.77 de 1.75a 2.20 a 0.9 14.50 a-d
PT x Taikong 3 70.52 b-e 1.68 abc 2.00 c-f 0.9 14.55 a-d
PT x Taikong 4 74.14 a-e 1.67 abc 2.11a-d 0.8 15.58 abc
PT x Taikong 5 77.40 a-e 1.64 a-d 2.03 a-e 0.9 13.65 c-f
PT x Hubei 80.32 a-d 1.65 a-d 2.01 c-f 0.8 1332 c-f
RN x Taikong 1 84.56 ab 1.72 ab 2.13 abc 0.9 14.25 b-e
RN x Taikong 3 72.43 a-e 1.56 cde 2.11a-d 0.9 18.07 ab
RN x Taikong 4 81.90 abc 1.68 abc 2.18 ab 0.8 14.64 a-d
RN x Taikong 5 74.18 a-e 1.57 cde 2.09 a- 0.8 15.90 abc
RN x Hubei 61.54 de 1.40 £ 1.98 c-f 0.8 13.00 c-f
TC (control) 59.06 ¢ 1.64 a-d 1.93 efg 0.8 13.05 c-f
F-test * ok ok g ok
CV % 13.15 4.38 4.46 8.92 16.01
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Grain fresh  Grain fresh ~ Grain fresh Grain dry Grain dry Grain dry

Line / hybrid weight/ weight/ weight/ pod weight/ weight/seed  weight/pod
plant (g) seed (g) (2 plant (g) (2 (2

SA 252.40 a-d 229 c-f 19.05 f-i 112.61 abe 1.00 de 8.28 hij
SY 191.88 a-¢ 1.97f 15.301 92.80 a-d 0.94¢ 7.30j
RN 105.30 b-e 2.73 b-e 35.51 a-d 50.43 bed 1.30 be 16.69 abc
PT 313.50 ab 2.21 def 23.75 b-i 132.72 ab 095¢ 10.16 d-ij
Taikong 1 28.21e 2.95a-d 22.18 d-i 13.41d 1.39 be 10.42 d-j
Taikong 3 46.04 de 2.80 b-e 17.87 hi 24.05 cd 1.35be 8.72 g
Taikong 4 44.26 de 2.78 b-e 18.40 ghi 18.74 cd 1.18 cde 7.86 ij
Taikong 5 52.35de 2.76 b-e 26.18 a-i 21.24 cd 1.39 be 13.24 b-h
Hubei 122.66 b-¢ 2.45 b-f 20.95 e-i 49.51 bed 1.17 cde 9.32 14
SA x Taikong 1 54.78 de 2.82b-d 27.39 a-i 24.02 cd 1.23 cd 12.01 cj
SA x Taikong 3 298.14 abc 2.85b-e 30.92 a-h 136.53 ab 1.26 bed 13.52 b-g
SA x Taikong 4 170.28 b-e 3.00 abc 31.5a¢g 74.20 bed 1.35be 15.40 a-e
SA x Taikong 5 207.47 a-e 2.53 b-f 24.91 a-i 93.60 a-d 1.31 be 12.59 c-i
SA x Hubei 132.41 b-e 2.80 b-e 31.48 a-g 51.64 bed 1.29 be 13.99 a-f
SY x Taikong 1 131.60 b-e 2.84 b-e 29.38 a-h 63.18 bed 1.39 be 14.42 a-ef
SY x Taikong 3 178.40 a-e 2.63 b-f 28.34 a-i 85.60 a-d 1.30 be 14.09 a-f
SY x Taikong 4 70.85 de 2.62 b-f 23.62 c-i 32.00 cd 1.19 cd 10.67 d-j
SY x Taikong 5 119.16 b-e 2.82 b-e 35.16 a-d 51.65 bed 1.28 be 15.49 a-d
SY x Hubei 214.82 a-e 2.48 b-f 28.83 a-h 99.94 a-d 1.22cd 13.37 b-h
PT x Taikong 1 47.00 de 3.59a 30.25 a-h 19.00 cd 1.92a 19.00 a
PT x Taikong 3 217.67 a-e 3.09 ab 32.11 a-f 99.07 a-d 1.42 be 13.95 a-f
PT x Taikong 4 182.32 a-¢ 3.14 ab 36.33 abc 82.81 bed 1.43 be 16.57 abc
PT x Taikong 5 186.04 a-¢ 2.74 b-e 27.15 a-i 85.73 a-d 1.21 cd 11.95 c-j
PT x Hubei 125.44 b-e 3.13 ab 31.12 a-h 53.32 bed 1.38 be 13.76 b-g
RN x Taikong 1 303.27 abc 3.16 ab 3791 a 144.99 ab 1.51b 18.12 ab
RN x Taikong 3 114.33 b-e 2.58 b-f 33.08 a-e 62.64 bed 1.22cd 16.10 abe
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Grain fresh ~ Grain fresh ~ Grain fresh Grain dry Grain dry Grain dry

Line / hybrid weight/ weight/ weight/ pod weight/ weight/seed  weight/pod
plant (g) seed (g) (2 plant (g) (g) (2

RN x Taikong 4 130.11 b-e 3.12 ab 37.23 ab 60.10 bed 1.24 cd 16.20 abc
RN x Taikong 5 92.13 cde 2.26¢c-f 28.95a-h 50.56 bed 1.21 cd 15.19 a-e
RN x Hubei 21.50 ¢ 2.10 ef 21.50 d-i 10.00d 1.10 cde 10.00 d-j
TC (control) 386.40 a 2.72 b-e 20.93 e-i 176.79 a 1.23¢cd 10.18 e-j
F-test *% *% *% *% *% *%
CV % 61.62 13.72 24.50 60.40 11.09 21.05

1 | v J [ (A @ 1 [ 1 [ aa
gy A1RasluAeauIRIINUNLBNYILANANNUNANVIANANAUNINEADA (p<0.05)
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Hybrid / Leaf Flower Flower Flower Peduncle First Pod Day after
Pod diameter Pod thickness
Trait number number diameter length height blooming number blooming
meiugu
SA 16.11 0.90 -2.79 -1.59 -8.17 -3.16 0.88 0.09 -0.23 0.32
SY 7.76 0.30 2.16 1.80 2.89 5.95 -0.10 -0.17 0.28 -0.29
PT 7.68 -0.23 -0.47 -0.05 4.58 9.12 0.40 0.21 0.01 -0.22
RN -31.55 -0.98 1.11 -0.15 0.70 -11.91 -1.17 -0.13 -0.05 0.19
meiugiie
Taikong 1 1.03 -0.99 -0.34 -0.53 0.28 16.36 -1.14 0.22 -0.10 0.33
Taikong 3 -2.72 2.29 1.93 0.57 6.44 -11.14 2.28 0.41 0.26 0.08
Taikong 4 17.62 -0.87 0.13 0.67 1.81 3.24 -1.08 0.37 0.33 -0.49
Taikong 5 0.33 0.55 -0.38 -0.06 -3.48 -10.63 0.76 -0.49 -0.14 0.33
Hubei -16.26 -0.97 -1.34 -0.66 -5.04 2.16 -0.81 -0.51 -0.35 -0.25
SE (GCA for lines) ~ 6.643 0.710 0.339 0.303 2910 5.527 0.711 0.203 0.054 0.115
SE(GCA for testers)  7.671 0.819 0.392 0.350 3.361 6.382 0.821 0.235 0.062 0.132
LSD 0.05 13.818 1.476 0.706 0.630 6.054 11.496 1.479 0.423 0.111 0.239

9
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Grain dry Grain dry Seed
Hybrid / Percentage Seed Seed Seed Grain fresh Grain fresh Grain fresh Grain dry
weight/ weight/ number/
Trait of seed set ~ width length cost weight/plant weight/seed weight/pod weight/plant
seed pod pod
meiugu
SA -0.38 0.01 -0.06 -0.002 22.73 -0.01 -1.12 6.97 -0.04 -0.82 -0.34
SY 5.34 -0.02 0.02 0.003 -6.92 -0.14 -1.29 -2.56 -0.05 -0.71 -0.99
PT -3.52 0.05 0.01 0.001 1.81 0.32 1.04 -1.04 0.15 0.73 0.24
RN -1.43 -0.04 0.03 -0.002 -17.62 -0.17 1.38 -3.37 -0.07 0.81 1.09
meiugiie
Taikong 1 -0.80 0.07 0.02 0.001 -15.73 0.29 0.87 -6.23 0.19 1.57 -0.50
Taikong 3 -1.41 -0.01 -0.02 0.002 52.25 -0.03 0.75 26.93 -0.02 0.10 0.95
Taikong 4 0.13 0.02 0.07 0.001 -11.50 0.16 1.81 -6.75 -0.02 0.39 0.15
Taikong 5 0.39 -0.02 -0.02 -0.001 1.32 -0.23 -1.31 1.36 -0.07 -0.51 0.45
Hubei 1.69 -0.06 -0.06 -0.002 -26.34 -0.19 -2.13 -15.31 -0.08 -1.54 -1.05
SE (GCA for lines) 1.697 0.012 0.015 0.001 19.578 0.066 1.220 8.764 0.025 0.484 0.393
SE (GCA for testers) 1.959 0.014 0.017 0.002 22.607 0.076 1.409 10.119 0.028 0.559 0.454
LSD 0.05 3.529 0.025 0.031 0.003 40.723 0.137 2.537 18.228 0.051 1.006 0.818
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ANIIOUSMINAUIRNIE (specific combining ability)
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M3197 13 AEANTTOUSNITHANANIE (specific combining ability) ¥0911Ma9gnWaN Inedu

Hybrid / Leaf Flower Flower Peduncle First Pod Day after
Flower length Pod diameter Pod thickness
Trait number number diameter height blooming number blooming
SA x Taikong 1 -69.23 0.75 -1.00 0.06 11.43 7.88 0.55 0.21 0.04 0.02
SA x Taikong 3 -6.63 -1.62 -0.71 -0.38 -3.80 6.55 -0.89 -0.38 -0.19 0.13
SA x Taikong 4 28.52 -0.66 1.13 0.23 -6.28 24.57 -0.93 -0.35 0.19 -0.09
SA x Taikong 5 24.56 -2.41 1.10 0.41 3.68 -4.90 -2.27 0.17 -0.05 -0.43
SA x Hubei 22.78 3.94 -0.51 -0.32 -5.03 -34.10 3.55 0.35 0.01 0.37
SY x Taikong 1 16.02 -3.14 -2.70 -1.42 -22.69 -20.95 -2.86 -0.90 -0.14 0.23
SY x Taikong 3 1.02 3.57 1.07 1.44 11.07 -18.12 3.23 0.73 0.29 -0.41
SY x Taikong 4 -27.57 -0.66 1.37 -0.60 4.12 7.27 -0.11 -0.07 -0.19 0.40
SY x Taikong 5 15.72 1.57 -0.12 -0.19 5.99 19.54 1.25 -0.16 -0.04 -0.54
SY x Hubei -5.19 -1.33 0.38 0.77 1.51 12.26 -1.51 0.41 0.07 0.32
PT x Taikong 1 28.70 -2.35 2.65 1.46 10.89 34.77 -2.88 0.81 0.61 -0.73
PT x Taikong 3 -9.93 -0.01 -0.66 -1.00 -4.50 -7.23 -0.51 -0.17 -0.10 0.17
PT x Taikong 4 10.10 1.03 -1.52 0.58 5.75 -33.94 0.57 0.32 -0.24 0.42
PT x Taikong 5 -54.48 1.65 -0.69 -0.08 -9.40 15.06 2.73 -0.26 -0.08 0.02
PT x Hubei 25.61 -0.32 0.22 -0.96 -2.74 -8.67 0.10 -0.70 -0.19 0.11
RN x Taikong 1 24.50 4.74 1.05 -0.11 0.37 -21.70 5.19 -0.12 -0.52 0.47
RN x Taikong 3 15.54 -1.94 0.31 -0.06 -2.77 18.80 -1.82 -0.18 0.01 0.12
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M319N 13 (99)

Hybrid / Leaf Flower Flower Peduncle First Pod Day after
Flower length Pod diameter ~ Pod thickness
Trait number number diameter height blooming number blooming
RN x Taikong 4 -11.04 0.29 -0.98 -0.21 -3.59 2.09 0.47 0.10 0.23 -0.73
RN x Taikong 5 14.20 -0.80 -0.28 -0.13 -0.27 -29.71 -1.70 0.25 0.17 0.95
RN x Hubei -43.19 -2.28 -0.09 0.52 6.26 30.51 -2.13 -0.06 0.11 -0.80
SE 18.789 2.007 0.959 0.857 8.232 15.633 2.011 0.575 0.152 0.324
Grain fresh ~ Grain fresh  Grain fresh ~ Grain dry Grain dry
Hybrid / Percentage Seed Seed Seed cost Grain dry Seed number/
weight/ weight/ weight/ weight/ weight/
Trait of seed set width length thickness weight/ pod pod
plant seed pod plant seed
SA x Taikong 1 1.40 -0.03 -0.09 0.001 4.36 -0.56 -0.13 2.94 -0.76 -0.08 -0.27
SA x Taikong 3 3.19 -0.02 0.01 -0.001 -16.82 -1.48 -0.02 -7.81 0.39 0.05 -1.00
SA x Taikong 4 -11.19 -0.01 0.04 0.007 -60.62 -7.26 -0.21 -27.72 -3.33 -0.07 -0.91
SA x Taikong 5 -0.60 0.01 0.03 -0.006 -25.12 7.41 0.37 -16.18 2.39 0.07 1.87
SA x Hubei 7.20 0.06 0.02 0.001 98.20 1.89 -0.01 48.77 1.30 0.02 0.32
SY x Taikong 1 -1.56 -0.04 -0.02 -0.004 -102.12 -2.73 -0.27 -45.75 -3.06 -0.25 0.01
SY x Taikong 3 -1.20 0.02 0.03 0.001 73.28 0.92 0.07 33.60 -0.08 -0.01 -0.22

99



M319N 13 (99)

Seed Grain fresh Grain fresh Grain dry Grain dry
Hybrid / Percentage Seed Grain fresh Grain dry Seed number
Seed width cost weight/ weight/ weight/ weight/
Trait of seed set length weight/ seed weight/ plant / pod
thickness plant pod seed pod

SY x Taikong 4 3.16 -0.03 -0.02 -0.003 9.16 0.46 0.04 4.95 1.51 0.08 0.49
SY x Taikong 5 -2.45 0.01 -0.02 0.004 33.54 -3.01 -0.04 16.25 -0.40 0.09 -1.04
SY x Hubei 2.06 0.04 0.04 0.002 -13.86 4.36 0.19 -9.05 2.03 0.08 0.76
PT x Taikong 1 -10.26 0.01 0.10 -0.001 -88.97 -2.02 0.17 -42.75 2.39 0.26 0.68
PT x Taikong 3 -0.90 0.01 -0.05 -0.001 13.73 -0.03 -0.02 4.15 -1.19 -0.03 -0.72
PT x Taikong 4 1.18 -0.03 -0.03 -0.003 42.12 3.12 -0.15 21.58 1.13 -0.02 1.11
PT x Taikong 5 4.18 -0.02 -0.02 0.006 33.03 -2.93 -0.18 16.39 -2.58 -0.19 -1.12
PT x Hubei 5.81 0.03 0.00 -0.001 0.09 1.85 0.18 0.63 0.25 -0.02 0.05
RN x Taikong 1 10.43 0.07 0.01 0.005 186.73 5.30 0.23 85.56 1.43 0.07 -0.42
RN x Taikong 3 -1.08 -0.02 0.03 0.001 -70.19 0.59 -0.04 -29.94 0.88 -0.02 1.94
RN x Taikong 4 6.85 0.07 0.01 -0.001 9.34 3.68 0.32 1.19 0.69 0.01 -0.68
RN x Taikong 5 -1.13 0.01 0.01 -0.004 -41.45 -1.47 -0.16 -16.46 0.58 0.02 0.29
RN x Hubei -15.07 -0.13 -0.06 -0.001 -84.43 -8.11 -0.36 -40.35 -3.59 -0.08 -1.13
SE 4.799 0.034 0.042 0.004 55.376 0.186 3.450 24.787 0.070 1.369 1.112
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ANNAIAUVDIGNNAHN (heterosis)
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Hybrid / Leaf Flower Peduncle Pod Pod Day after
Flower diameter ~ Flower length First blooming Pod diameter

Trait number number height number thickness blooming
SA x Taikong 1 1.61 3.61 1.90 -2.98 2.80 -75.13 -2.86 -6.32 95.34 -9.35
SA x Taikong 3 -4.11 4.25 4.62 -1.61 12.69 31.43 16.45 7.73 62.73 19.32
SA x Taikong 4 0.60 3.65 3.45 -2.02 15.75 -44.35 19.14 -5.64 110.83 15.42
SA x Taikong 5 1.15 2.50 -0.03 8.95 -5.48 -4.48 0.83 6.75 113.70 12.35
SA x Hubei 0.20 5.23 5.63 -1.66 16.34 -64.66 3.11 -5.06 122.78 3.12
SY x Taikong 1 -3.75 5.36 2.10 8.15 21.47 -36.30 17.58 7.26 113.28 22.08
SY x Taikong 3 -6.20 2.08 7.18 3.16 36.30 -16.46 11.17 4.56 79.24 27.90
SY x Taikong 4 -6.04 5.69 10.07 16.37 9.31 -60.19 24.99 11.59 116.06 33.31
SY x Taikong 5 -2.99 2.52 6.78 2.60 9.59 -51.96 12.34 15.99 77.51 40.76
SY x Hubei -4.08 7.46 8.73 2.65 40.08 -16.54 9.50 2.83 63.31 18.59
PT x Taikong 1 -3.03 8.79 12.58 2.83 -14.11 -79.25 10.87 14.58 141.99 37.06
PT x Taikong 3 -2.19 5.99 5.09 -0.88 7.82 -8.21 1.39 0.09 68.91 21.48
PT x Taikong 4 0.22 6.57 7.32 1.50 7.79 -36.00 17.43 -4.55 62.09 10.77
PT x Taikong 5 3.21 3.26 4.58 14.20 -1.42 19.01 -5.06 7.44 99.93 22.44
PT x Hubei -1.21 6.77 8.39 -1.35 16.70 -49.80 -13.46 -9.33 91.50 15.27
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Hybrid / Leaf Flower Flower Peduncle First Pod Pod Day after
Flower diameter Pod diameter
Trait number number length height blooming number thickness blooming
RN x Taikong 1 3.35 9.28 -0.30 9.67 15.76 252.94 2.29 -19.20 33.37 15.96
RN x Taikong 3 -1.24 0.25 0.91 1.54 8.85 47.90 2.65 -3.71 39.70 16.55
RN x Taikong 4 -3.68 9.13 1.19 3.67 17.14 16.96 17.03 0.01 41.27 5.03
RN x Taikong 5 .55 0.87 -1.78 1.77 -6.86 15.38 1.88 6.65 7.62 13.77
RN x Hubei -4.00 -7.46 -2.90 -2.83 -12.05 -78.26 -5.67 -8.09 66.60 4.29
Grain fresh ~ Grain fresh ~ Grain fresh ~ Grain dry Grain dry
Hybrid / Percentage of Seed Seed Seed cost Grain dry Seed number
weight/ weight/ weight/ weight/ weight/
Trait seed set width length thickness weight/ seed / pod
plant seed pod plant pod
SA x Taikong 1 -9.68 -15.62 -75.94 444.41 32.84 -60.96 7.60 -61.88 3.16 28.45 19.98
SA x Taikong 3 28.33 36.74 28.86 382.05 67.48 99.80 11.91 99.81 7.04 59.00 27.89
SA x Taikong 4 12.10 24.57 -52.31 301.51 68.28 14.80 18.53 12.98 23.89 90.81 33.24
SA x Taikong 5 6.92 20.18 -6.38 321.23 10.16 36.16 0.30 39.86 9.79 17.01 15.53
SA x Hubei 17.86 21.33 -66.85 237.68 57.37 -29.39 18.19 -40.38 22.66 58.04 11.81
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Grain fresh ~ Grain fresh  Grain fresh ~ Grain dry Grain dry
Hybrid / Percentage of Seed Seed Seed cost Grain dry Seed number
weight/ weight/ weight/ weight/ weight/
Trait seed set width length thickness weight/ seed / pod
plant seed pod plant pod

SY x Taikong 1 25.04 33.20 -27.45 11.38 56.78 19.58 15.43 18.96 19.38 62.77 6.79
SY x Taikong 3 28.51 12.58 -25.17 110.78 70.89 49.96 10.42 46.51 13.73 75.94 10.42
SY x Taikong 4 38.59 7.20 -53.59 185.98 40.15 -39.99 10.67 -42.62 11.81 40.74 9.22
SY x Taikong 5 31.50 14.06 -52.91 135.09 69.54 -2.42 19.49 -9.42 9.93 50.80 29.83
SY x Hubei 26.27 8.50 -19.32 113.58 59.07 36.60 12.22 30.28 19.11 59.84 -1.35
PT x Taikong 1 34.26 45.85 -77.96 482.46 31.74 -72.49 39.17 -73.99 64.31 84.63 11.62
PT x Taikong 3 17.82 22.51 -14.91 333.41 54.35 21.08 23.50 26.39 23.87 47.73 9.72
PT x Taikong 4 38.60 35.18 -41.92 408.24 72.42 1.92 26.01 9.36 34.53 83.89 22.25
PT x Taikong 5 22.34 6.88 -10.70 119.52 8.78 1.70 10.01 11.37 3.69 2.12 2.42
PT x Hubei 14.28 24.09 -65.65 313.68 39.26 -42.48 34.37 -44.85 34.44 40.44 -4.75
RN x Taikong 1 -0.65 0.34 263.64 91.67 31.43 354.33 11.21 354.26 12.53 33.70 -0.14
RN x Taikong 3 7.23 -2.32 43.75 71.71 23.96 51.09 -6.63 68.23 -8.14 26.71 24.25
RN x Taikong 4 9.61 -5.56 3.77 52.53 38.13 74.00 13.41 73.78 0.12 32.00 4.44
RN x Taikong 5 2.45 -7.32 48.15 53.78 -6.12 16.88 -17.57 41.10 -10.00 1.53 8.91
RN x Hubei 8.47 5.25 -81.65 -48.75 -23.83 -81.14 -18.91 -81.99 -8.44 -23.44 -14.83
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M31aA 15 Ardulszansanduius (correlation coefficients) NUADANHAUE NI IUNANAR meqmwmqgﬂwﬁu"lmﬂ%u

& 3 - g 3
(. b5 = E = = a g
B 2 £ ) £ 5 5 2 = g 5 2 T = b=
g g = 5 S S © » 5 50 C 5 & 5
_ E = = = g = b g 5 < E & ¢ B 3
Trait 5 S 5 3 o 2 = o = 5 = = = B B
2 8 = £ 2 = = & it 2 & & 3
2 = z = B <) B g o o g 5 ¢ "g “g
= S = 3 > A~ £ 5 2 A IS o = = =
1 = [ < o = Bt =
) 5} &) s =
¥ 6] @)
Flower diameter 0.077"
Flower length 0.083"  0.808
Peduncle height 0.163"  0.648°  0.666
Day after blooming 0.448°  0.098"  0.156°  0.196"
Pod number 0971"  0008" -0.001" 0.108" -0.397"
Pod diameter 0243" 0223 0307° 0625  0.077"  0.164"
seed set 0395  0.020"  0.058"  -0.194" -0.395"  0392"  0237"
Seed width 0268"  -0.135"  -0.131™ 0.080" 0071"  0279" 0499  0.193"
Seed length 20.254" 0598 05537 0337°  0.171"  -0313" 0392 -0.065" 0312
Grain fresh weight/plant 0923 0.037°  -0018" 0.171" -0.479 0923 0270 0503 039"  -0.189"
Grain fresh weight/seed 20.016%  -0.004"  -0.029" 0301 0273  0.040" 0561 0.022" 0855  0396° 0.196"
Grain dry weight/plant 0925 0099 0012° 0193 -0514 0918  0262° 0500  0360" -0.153" 0993  0.149"
Grain dry weight/seed -0.081™  0.133"  0.053" 0479 0409"  -0.068" 0553  -0.196" 0.689 0363" 0062 0807  0.040™
Grain number/pod 0909  0.068"  -0.002" 0.193" -0.493 0907  0293" 0515  0419" -0.140" 0.997  0226" 0995  0.090"
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Source df SS MS
Photoperiods 3 26.3645 8.7881
Variety 5 14.0937 2.8187
Replication 3 4.2812 1.4270
Photoperiods* Variety 15 20.1979 1.3465
Photoperiods* Variety*Rep. 69 50.9687 0.7386
Total 95 115.9062
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Source df SS MS
Photoperiods 3 1564.2812 521.4270
Variety 5 3976.3437 795.2687
Replication 3 329.1145 109.7048
Photoperiods* Variety 15 3410.2812 227.3520
Photoperiods* Variety*Rep. 69 15663.1354 227.0019

Total 95 24943.1562
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Source df SS MS
Photoperiods 3 33007.5833 11002.5277
Variety 5 9053.8750 1810.7750
Replication 3 3126.2500 1042.0833
Photoperiods* Variety 15 11207.0416 747.1361
Photoperiods* Variety*Rep. 69 76191.7500 1104.2282
Total 95 132586.5000
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Source df SS MS
Photoperiods 3 987.0352 329.0117
Variety 5 468.1050 93.6210
Replication 3 58.0502 19.3500
Photoperiods* Variety 15 508.4171 33.8944
Photoperiods* Variety*Rep. 69 1659.7456 24.0542

Total 95 3681.3532
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Source df SS MS
Photoperiods 3 346.8115 115.6038
Variety 5 126.9080 25.3816
Replication 3 20.3715 6.7905
Photoperiods* Variety 15 143.8303 9.5886
Photoperiods* Variety*Rep. 69 634.2301 9.1917
Total 95 1272.1515
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Source df SS MS
Photoperiods 3 23087.4083 7695.8027
Variety 5 9110.4926 1822.0985
Replication 3 1085.9179 361.9726
Photoperiods* Variety 15 9063.1647 604.2109
Photoperiods* Variety*Rep. 69 44580.5048 646.0942
Total 95 86927.4885
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Source df SS MS
Treatment 29 539691.3153 18610.0453
Error 196 288405.4678 1471.4564

Total 225 828096.7831
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Source df SS MS
Treatment 29 3284.9714 113.2748
Error 110 1773.4500 16.1222
Total 139 5058.4214
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Source df SS MS
Treatment 29 1123.4258 38.7388
Error 110 493.7498 4.4886
Total 139 1617.1756
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Source df SS MS
Treatment 29 437.4417 15.0841
Error 110 341.6684 3.1060

Total 139 779.1101
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Source df SS MS
Treatment 29 18617.6113 641.9865
Error 110 31366.7229 285.1520
Total 139 49984.3343
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Source df SS MS
Treatment 29 230562.9000 7950.4448
Error 109 112900.7690 1035.7868
Total 138
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Source df SS MS
Treatment 29 2987.0438 103.0015
Error 106 1675.0738 15.8025
Total 135 4662.1176
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Source df SS MS
Treatment 29 80.6149 2.7798
Error 107 128.4307 1.2002

Total 136 209.0456
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Source df SS MS
Treatment 29 16.6949 0.5756
Error 107 9.6618 0.0902
Total 136 26.3568
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Source df SS MS
Treatment 29 45.6946 1.5756
Error 108 61.5053 0.5694
Total 137 107.1999
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Source df SS MS
Treatment 29 8958.5693 308.9161
Error 106 9802.7767 92.4790
Total 135 18761.3461
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Source df SS MS
Treatment 29 0.6749 0.0232
Error 108 0.5362 0.0049

Total 137 1.2111
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Source df SS MS
Treatment 29 1.2618 0.0435
Error 108 0.8649 0.0080
Total 137 2.1267
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Source df SS MS
Treatment 29 0.0026 0.0001
Error 108 0.0063 0.0001
Total 137 0.0089
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Source df SS MS
Treatment 29 1101162.4502 37971.1189
Error 106 1316232.1877 12417.2847
Total 135 2417394.6379
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Source df SS MS
Treatment 29 15.3903 0.5307
Error 107 14.7277 0.1376

Total 136 30.1181
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Source df SS MS
Treatment 29 5469.1873 188.5926
Error 107 4903.8520 45.8303
Total 136 10373.0393

4 a 4 g/ o < 1 @
msnwu’mﬁ 24 MsansIzHANNLYsUsIuvesimil ﬂlllaﬂLlﬁjﬂi’li\lﬁﬁ)é]}uﬂl@\iﬂ’lﬂaﬁﬁﬁ1ﬂ

v Jd v v oA ~
Wugwe anewugul uaziugalSoumey

Source df SS MS
Treatment 29 219651.2243 7574.1801
Error 107 264680.6761 2473.6511
Total 136 484331.9005
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Source df SS MS
Treatment 29 3.8618 0.1331
Error 107 2.0706 0.0193

Total 136 5.9324
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Source df SS MS
Treatment 29 1161.4302 40.0493
Error 107 801.5731 7.5620
Total 136 1963.0033
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Source df SS MS
Treatment 29 529.9107 18.2727
Error 106 525.1342 4.9540

Total 135 1055.0449
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Trait N Mean Std Dev Sum Minimum Maximum
Flower number 30 4.4153 44.8225 132.4600 0.1300 18.2500
Flower diameter 30 11.4393 6.0123 343.1800 1.4400 19.1800
Flower length 30 6.9347 3.6819 208.0400 1.0600 11.9200
Peduncle height 30 47.2083 24.5379 1416.2500 8.5000 85.4700
Day after blooming 30 92.6280 52.5379 2778.8400 10.5000 195.0000
Pod number 30 4.1853 4.6536 125.5600 0.1300 18.1300
Pod diameter 30 5.2010 2.8082 156.0300 0.9800 10.4200
Pod thickness 30 2.3330 1.2140 69.9900 0.3600 4.3000
Seed set 30 41.4290 20.5398 1242.8700 7.6900 73.9200
Seed width 30 0.9287 0.4626 27.8600 0.1800 1.6400
Seed length 30 1.1570 0.5666 34.7100 0.2500 1.9600
Grain fresh weight/plant 30 102.4697 97.1679 3074.0900 2.6900 386.4000
Grain fresh weight/seed 30 1.5427 0.7801 46.2800 0.2600 2.7200
Grain dry weight/ plant 30 47.0050 43.4477 1410.1500 1.2500 176.7900
Grain dry weight/seed 30 0.7160 0.3587 21.4800 0.1400 1.3100
Grain number/pod 30 7.8737 4.3334 236.2100 1.3100 16.1500
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Trait N Mean Std Dev Sum Minimum  Maximum
Photoperiod 4 11.2500 7.6757 45.0000 0 17.0000
Leaf number 4 26.5937 4.6611 106.3750 21.1666 31.7916
Flower diameter 4 3.5439 3.7025 14.1758 0 7.0308
Flower length 4 2.0835 2.1947 8.3341 0 3.9912
Peduncle height 4 17.0220 17.9069 68.0883 0 33.2225
Flower number 4 0.5312 0.6051 2.1250 0 1.2083
First blooming 4 20.3750 21.4111 81.5000 0 43.0416
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