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Abstract
Surson, S.!, Laohasiriwong, S!, Prathepha, P.2 and Wongkaew, S.
Inheritance and yield components in F, families of groundnut
Songklanakarin J. Sci. Technol., 2004, 26(6) : 807 822

Inheritance study of groundnut indicated that a single dominant gene governed the flower with red
stripe on standard. All F, plants had red stripe on standard. The segregation of F,, families (derived from
individual F, plants) showed 1:2:1 expected ratio (> = 0.659) of 1 non-segregating (plants with red stripe on
standard) to 2 segregating (plants with red stripe on standard and plants with no red stripe on standard) to
1 non-segregating (plant with no red stripe on standard). When the F, groundnut families which had plants
with red stripe on standard were combined, the segregation ratio was not different from the 3:1 Mendelian
ratio (%> = 0.073). The symbols for standard flower trait were designated St for dominant trait and st for
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recessive trait. For peg's color characteristic, the plants with red stripe on standard flower had purple peg.
It is possible that the red stripe on standard flower gene had a pleiotropic effect on peg color or this may
indicate linked genes. For characters of pod, the F, showed moderately reticulate pods.The segregation of
F,, families showed also a 1:2:1 expected ratio (x> = 0.067) giving 1 non-segregating (plants with reticulate
pod) to 2 segregating (plants with reticulate pod and plants with smooth pod) to 1 non-segregating (plants
with smooth pod). When the F, groundnut families which had plants with reticulate pod were combined, the
segregation ratio was not different from the 3:1 Mendelian ratio (}*> = 0.065). The results indicated that pod
characters were governed by a single gene. The symbols of pod character were designated Re for dominant
gene and re for recessive gene.

For yield components study, the F, generation had lower yield than their parents did but some of
them had similar yield with their parents. Yield components were highly correlated with each other. In
addition, yield components of F, families were also correlated with their leaf characters. The plants with
larger leaf had bigger pods, more prolific pods, and heavier seeds.

Key words : inheritance, groundnut, flower, pod, leaf, yield, correlation
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Figure 1. The development of groundnut population used in this study.
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Table 1. Phenotypic traits of F, families from cross between NC Ac 17090 and Tainan 9.

Segregation of groundnut families Total Expected Ratio x>  P-value
Characters of groundnut standard flower
Phenotype Red stripe Without red stripe
on standard on standard
(n=30) (n=11) 41 3:1 0.073 0.80-0.70
Genotype StStV  Stst¥ stst?¥
(n=12) (n=18) (n=11) 41 1:2:1 0.659 0.80-0.70
Characters of groundnut peg
Phenotype Reticulate pod Smooth pod
(n=33) (n=12) 45 3:1 0.065 0.80-0.70
Genotype ReReV  Rere? rere¥
(n=11) (n=22) (n=12) 45 1:2:1 0.067 >0.95

.2 homozygous dominance and heterozygous, respectively

¥ homozygous recessive
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Table 2. Segregation of groundnut plants with a trait of flower in each F, family.

Number of plant (plant)
Lines Red stripe on Without red stripe  Expected ratio X P-value
standard on standard

T37/15 3 1 3:1 0.000 >0.95
T37/16 11 7 3:1 1.852  0.20-0.10
T37/22 8 3 3:1 0.030  0.90-0.80
T37/31 10 4 3:1 0.950  0.50-0.30
T37/33 12 3 3:1 0.200  0.70-0.50
T37/39 5 3:1 2.865  0.10-0.05
T37/41 7 1 3:1 0.667  0.50-0.30
T37/45 11 5 3:1 0.033  0.70-0.50
T37/47 9 3 3:1 0.000 >0.95
T37/5 17 9 3:1 1.825  0.20-0.10
T37/50 9 3 3:1 0.000 >0.95
T37/51 9 4 3:1 0.231 0.70-0.50
T37/6 14 5 3:1 0.018  0.95-0.90
Total 128 53 3:1 1.575  0.30-0.20
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Figure 2. Characters of groundnut standard flower.
2a. Groundnut flower with red stripe on standard.
2b. Groundnut flower without red stripe on standard.
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Figure 3. Characters of groundnut peg.
3a. Purple groundnut peg.
3b. Green groundnut peg.
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Figure 4. Characters of groundnut pod.
4a. Smooth pod.
4b. Moderately reticulate pod.
4c. Reticulate pod.
4d. Reticulate pod with 3 seed.

Table 3. Yield components of groundnut; KKU1, NC Ac 17090, Tainan 9 and

their hybrids.
Lines Pod No. Pod weight Seed weight Pod width Pod length

(pod/plant)  (g/plant) (g/plant) (cm) (cm)
KKU1 27.60< 40.35¢% 27.75¢ 1.350° 2.928*
NC Ac 17090 50.33¢ 42.58<4 32.22 1.095¢ 2.750°
Tainan9 36.25% 41.85%¢ 31.60¢ 1.217° 2.830®
KNF1 42.58* 66.82° 48.45° 1.300° 2.805%
KNF2 40.10° 47.30 39.90° 1.188" 2.850%
KNF3 34.10% 38.97¢ 27.65¢ 1.197% 2.840®
TNF1 38.25° 50.25° 38.22° 1.202% 2.750°
TNF2 39.47° 45.754 36.33 1.140 2.730°
TNF3 40.80® 43.67°¢ 33.27¢ 1.1584 2.743°
Fotest % kk o wk o oww o oww
C.V. (%) 12.31 6.62 6.40 291 2.28

Y Means followed by the same letter(s) in a column are not significant at 1% level
** significant at 1% level
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JUn3d sAs uazAme

dwdn 1 ¢ qnw x (Tainan 9 x NC Ac 17090) #
a t&/ = =) a = =
WNeadud 4 wuy fa 1. fnSey - aandaiaana~ Lasun
standard 289aan 2. #nae - aan Tanaae wasun
standard 2a4man 3. #nas - AONUAEANA" LAYLL
standard 2a9aan 4. #n3ey - eanlilaieaa ues
vy standard vavaen Nanwazluy (LULN 3 wag 4)
POIQNH N WANIAN®IL AdlFELABINENTIINGY
Insizasdu (recombination) uasdNHMENG 2 819
Wud sedaiu wazgnu alanwosllimlounousl
(parental type) lutSuasann

anvazesnlseneunanan

PN IANENANBULDIALIENDUNANER (31U
fn/dw sinvsindn/du simsinide/ds aunieiln
wazaneniln) laswSeudisudiadsludnumsdng g

209 ¢ Wndna.l Tnuan 9 NC Ac 17090 uwae
gnH & (Wndna. 1 x NC Ac 17090 uaziiuglnuin 9 x
NC Ac 17090) ludeneg Tuanumedrwinin wuin

v €

M8 vuine.l A wmudnidesn a (27.60 An/du)
wariad sndneann @ da NC Ac 17090 (50.33 #n/
du)  ludnwastinindn/du wastinniiniuaa/din
928 ¢ Wuine.l lnuwaw 9 usr NC Ac 17090 &
Yoo8 sa o LA oAl o w
dmstnlndiAeann WK NTIN 1 WndnAn/du
UASTIMIENAA/F1 i INnIHau uazanasludidann
(Table 3)

o a o & a o
AMNLNINN WUINDIR 9 W%ﬁ]&l‘ﬂ.l LANNI9HEN

WaNAITUI2UIAHNNANNNTIE AL

NINT @ 309aeNTAe W inuiu 9 uaz NC Ac 17090
aua1ey (1.350, 1.217 waz 1.095 on.) w@uldeny
anwmeaNg1Idn (2.928, 2.830 uaz 2.750 ww.)
uswiadnuasgne Wi 1 10 2 gW u Jauiedn

Table 4. Yield components of groundnut; KKU1, NC Ac 17090 and F, families.

Lines Pod No. Pod weight  Seed weight Pod width  Pod length
(pod/plant) (g/plant) (g/plant) (cm) (cm)

KKU1 27.60<1 40.35¢h 27.75¢h 1.350¢ 2.928%
NC Ac 17090 50.33%® 42,58t 32.22¢ 1.095° 2,750k
KNF1 42,58 66.82° 48.45° 1.300%¢ 2.805%
KNF2 40.10+f 47.30% 39.90° 1.188h 2.850%
K6/10 29.35¢f - 24.45¢! 1.337%® 2.855¢
K6/11 3430 39.72¢ 28.80°¢ 1.273h 2.725"
K6/19 38.25 4497 31.83¢ 1.313%4 2.975%
K6/2 40.50+f 41.88<h - 1.125%» 2,700
K6/21 26.25%1 41.98<¢ 29.20f 1.325% 3.025+
K6/22 29.75¢t 28.65M 19.33Mi 1112 2.450mn
K6/26 22.55¢ 32.38% 22.20°! 1.285%¢ 3.108®
K6/27 40.50+f 37.50% 28.25¢¢ 1.100°° 2.675™
K6/29 39.63f 34.80 23.63<! 1.175% 2.813%
K6/3 31.30°f 30.40% 22.50%1 1.108 2,700
K6/34/22 30.25%f 36.28% 27.42¢h 1.188h 2.800%k
K6/34/36 26.3841 36.92¢ 26.05¢" 1.250% 3.237¢
K6/34/4 47.00+¢ 44.05¢¢ 31.30%¢ 1.100°° 2.963%¢
K6/34/8 42.63% 63.30° 42.53%® 1.287%¢ 3.088¢
K6/24 - 39.90¢ - - -
F-test skesk skesk kesk kesk kek
C.V. (%) 25.86 15.88 13.82 4.00 3.95

' Means followed by the same letter(s) in a column are not significant at 1% level

** significant at 1% level
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Table 4. (continued)
Lines Pod No. Pod weight  Seed weight Pod width  Pod length
(pod/plant) (g/plant) (g/plant) (cm) (cm)
K6/34b 36.63+1 44 .42 30.45¢ 1.163 2.888"
K6/41 34.00~f - - 1.175 3.0000¢
K6/42 30.72f 39.13¢ 28.43¢¢ 1.202f 2.955b¢
K6/43 38.88f 41.13¢h 30.95¢ 1.112 2.500™"
K6/44 31.00°f 35.78¢ 26.97¢h 1.133 2.382"
K6/45 39.00~f 36.80< 26.98<" 1.118™ 2.867"
K6/50 28.25¢f 27.65¢1 20.20¢ 1.138 2.563kn
K6/51 29.58¢f 37.63¢ 24.63¢ 1.240¢ 3.048d
K6/52 39.40~f 57.58® 42.43® 1.295f 2.642im
K6/56 44,95 37.20¢ 27.15¢h 1.155 2.713¢!
K6/57 3547 43.47%¢ 30.33¢* 1.192¢&° 2.987°¢
K6/59 53.00° - - 1.225% 2.950%"
K6/7 26.52¢F 39.28¢ 26.63" 1.215¢1 3.245¢
K6/9/13 38.50+f 35.63¢ 26.33¢h 1.115™ 2.725%
K6/9/25 25.00%f 40.92¢h 28.68¢¢ 1.2174 2.890P4
K6/9/27 34.50~f 43.22¢¢ 30.25¢ 1.212em 2.8620
K6/9/8 26.88f 27.55M 20.425 1.087¢ 2.750¢*
K6/9b 20.63" 26.02! 17.52! 1.290*f 2.813%
F'test sk kek skesk skesk skesk
C.V. (%) 25.86 15.88 13.82 4.00 3.95

V' Means followed by the same letter(s) in a column are not significant at 1% level

**significant at 1% level
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Table S. Yield components of groundnut; Tainan 9, NC Ac 17090 and F, families.

Lines Pod No. Pod weight  Seed weight Pod width  Pod length
(pod/plant) (g/plant) (g/plant) (cm) (cm)
Tainan 9 36.2500 41.85+ 31.60 1.217% 2.830¢
NC Ac 17090 50.33% 42,58+ 32.220h 1.095kn 2.750™
TNF1 38.25%h 50.25¢h 38.220F 1.202°¢ 2.750™
TNF2 39.47%h 45.75¢ 36.33b¢ 1.140™ 2.730"
T37/1 49,13 55.40« 41.35b 1.235d 2.845¢
T37/10 32.80" 42.40* 32.55%h 1.178% 2.900°¢
T37/11 32.60" 52.83¢f 39.15% 1.217% 2.807<*
T37/13 33.60" 39.63™ 30.05% 1.175% 2.865f
T37/14 43.17"¢ 43,53 32.55%h 1.173% 2.585mn
T37/15 44.38"¢ 50.35¢h 28.05™ 1.175% 2.747
T37/16 42.67"¢ - 41.33b 1.217% 2.793¢
T37/18 40.90"¢ 45.42¢ 33.55%h 1.207°f 2.970°
T37/20 54.50° 48.25¢ 36.970¢ 1.100%n 2.745™
T37/22 49.45 41.20°1 33.420h 1.105™ 2.408°
T37/24 46.75 51.13¢¢ 41.10% 1.110™ 2.860°"
T37/25 40.75¢ 38.42¢1 29.88% 1.108™ 2.740™
T37/26 74.25° 67.53® 52.50* 1.120 2.517™
T37/28 27.25 34.80™ 26.83¢! 1.112m 2.910b
T37/29 43.25¢ 48.53¢ 38.63%f 1.120 2.428°
T37/3 43.60"¢ 42.92¢% 32,97 1.1358m™ 2.592mn
T37/31 42,135 54.42¢¢ 42.13° 1.293* 2.803¢!
T37/33 35.42¢h 39.00™ 29.02¢* 1.110™ 2.557"
Fotest ksl s sk wx
C.V. (%) 19.79 14.15 14.61 3.30 1.84

UMeans followed by the same letter(s) in a column are not significant at 1% level

**significant at 1% level
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Table 5. (continued)
Lines Pod No. Pod weight  Seed weight Pod width  Pod length
(pod/plant) (g/plant) (g/plant) (cm) (cm)
T37/34 29.48h/ 37.58m 25.35M 1.247¢ 2.787+
T37/36 71.75° 72.90" 55.03¢ 1.082md 2.753M
T37/37 36.88" 40.35 31.40% 1.065™ 2.693km
T37/38 28.08 24.33" 18.95 1.140" 2.440°°
T37/39 21.88" 24.20" 17.90! 1.240%4 2710+
T37/40 39.880" 39.88" 31.00¢ 1.067™ 2.898b
T37/41 35.30<h 34.30" 25.00M 1.250¢ 2.507m
T37/43 36.63" - - 1.140™ 2.890P
T37/44 49.784 56.47% 40.474 1.173% 3.160°
T37/45 39.420h 43.22¢ 33.67°" 1.185¢h 2.900°¢
T37/46 34.25¢h 30.40kn 23.40M 1.092kn 2.3950
T37/47 44.90°¢ 49.60c" 38.130f 1.215b 2.797¢!
T37/48 34.22¢h 36.75M 26.48¢1 1.152¢ 2.743¢!
T37/49 26.48:" 25.20mn 20.98 1.135&m 2.555"
T37/5 38.720h 45.00°4 33.83%h 1.197°¢ 2.775¢"
T37/51 37.05%" 43.53 32.88%" 1.238d 2.8620¢
T37/52 37.65%" 38.40¢! 32.00 1.255® 2.770%
T37/53 42.03¢ 47.53¢ 36.85"¢ 1.085™ 2.550"
T37/57 45.03>f 48.13¢ 37.30P¢ 1.092kn 2.795¢
T37/58 36.200" 37.25¢n 28.52¢% 1.053" 2.910%
T37/59 31.52¢h 29.02' 21.38 1.110m™ 2.790¢!
T37/6 44.17°¢ 48.63¢ 40.30¢ 1.1250m 2.683m
T37/A 42.920¢ 49.90c" 37.20b 1.160°* 2.743¢!
F-test sksk sksk sk sk sk
C.V. (%) 19.79 14.15 14.61 3.30 1.84

“Means followed by the same letter(s) in a column are not significant at 1% level

**significant at 1% level

snsacludoudienanii @ sasasande Wuflnum 9
waz NC Ac 17090 enwaeu (0.486, 0.462 uas
0.422) lasandnsatly nsadnadans $1ena
NAR N13ITUIABILIALALLNAY (Gunner and Myers,
2001) wamsdnsanalumans unilaiiabunsii
madunudelsnuasiad 9 NC Ac 17090 sirazilin
szlorfmnlffuedastnglunmsfansondaidanidu
Lamﬁ”ﬂuqmaaﬁ (finger millet) (Jain and Yadava,
1999)

nmadnmansmeluvesgn 8 wudgne N
faunheuszenwsluanniviugilddunau
Taadad 990w aufua.l x NC Ac 17090 wuih

fawuniruazanedludoaninniiuineudiiu
Qunn ansmzludsudnanannin NC Ac 17090 #ia
10 uanunie/enuailuninnin (Table 6) '
msdnludan 9gnn wiuilnuu 9 x NC Ac 17090
wudngnw ¥ ulugewnis  wazainenly
Indifseiudad swuslnun 9 wasd “a ueunty/
awenaludes AefinsairluFouauniigas swuf

1w 9 (Table 7)
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Table 6. Characteristic of leaves of groundnut; KKU1, NC Ac 17090 and their progenies.

Lines Leaves breadth Leaves length Breadth/ Lines Leaves breadth Leaves length Breadth/
(cm) (cm) Length (cm) (cm) Length
KKU1 2.698+1 5.548f 0.486*¢  K6/34/36 2,780V 6.500%¢ 0.428«
NC Ac 17090 2.508¢ 5.966* 0.422¢¢  K6/35 2.620% 5.540¢" 0.476>¢
KNF1 2.960+" 6.400" 0.462*¢  K6/41 2,740 5.940+f 0.462+4
KNF2 2.798x 6.076* 0.472*¢  K6/42 2.980* 6.160* 0.4844
K6/10 2.820 5.960*" 0478+  Ko6/44 2.580% 5.940+f 0.432¢
K6/11 2.860*" 6.140 0.468=4  K6/45 2.560¢ 5.720°f 0.452%4
K6/19 2.800 6.080*" 0.462+¢  K6/50 2.660 5.280°f 0.506®
K6/2 2.820% 5.600¢°* 0.504®  Ko6/51 2.860*" 6.160* 0.464
K6/21 2.540™ 5.400%f 0.472*¢  K6/52 3.140® 6.520~4 0.484+4
K6/22 2.4201 5.080f 0.480~¢  K6/56 2.660¢ 5.680°" 0.472%4
K6/26 3.220¢ 7.080° 0456  K6/57 2.640 6.020*" 0.438«
K6/27 2.860*" 6.000* 0476~  K6/59 2.640¢ 5.780°f 0.460*¢
K6/29/20 2.640¢ 5.660" 0.468+  K6/34/22 2.840% 6.060*" 0.4684
K6/3 2.620% 5.760°f 0.460~*  K6/7 2.940¢ 6.720%¢ 0.438
K6/34/4 3.060*¢ 6.920® 0.442>¢  K6/9/13 2.460M 5.560f 0.448+4
K6/34/8 2.960+" 6.160* 0.4824  K6/9/25 2.540™ 6.040 0.420¢
K6/34b 3.020+ 5.960*" 0.508* K6/9/27 2.840% 6.300*! 0.454+4
K6/25 - - - K6/9/8 2.460" 5.460%f 0.4544
Fiest  # s osx Paest e s ko
C.V. (%) 8.74 10.07 8.21 C.V. (%) 8.74 10.07 8.21

YMeans followed by the same letter(s) in a column are not significant at 1 % level
**significant at 1% level

TumsuanAuanundein (0.426%%) uuiln/din
Fau wusnivauduaundeln (-0.322%%)
HaIINMTENIL AslFuIN windasnislHaaa of
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“WRUEN9UINALE TN /d (0.728%%) 9721
Hn/éu  Han “WRuEn1uInAusrinEe /@
(0.791%%) wastivsindn/du SRnN WuENeuan
futimitniuda/é (0.949%%) (Table 8)
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HaNBALDIAIA 1 lagdnwazanunsludaany g
NWLINAVANMNNTWAN  aNe1IEN WIBEN/G
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0.240%, 0.513%* uaz 0.494%* @INAIAU) AN
angnluRdaN “Wiwin1suanfuaNeain

NUINAN/FU  BAENEN/FY WaZEIRINLNA /G

(0.365%*, 0.240%, 0.457** uaz 0.474%% @1ua1aL)
uansme 0 uaunivlu/enuenly S
“WuENUInTuaNedly (0.315%%)  uaiaw
“WuEmeaufUaNedly (-0.409%%) u agilui
wHnTnInRansueludaudenan (Table 8) uaz
namsanmnluaseid wudludad sidannunine uas
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(Chung et al., 1998)
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Table 7. Characteristic of leaves of groundnut; Tainan 9, NC Ac 17090 and their progenies.

Lines Leaves breadth Leaves length Breadth/ Lines Leaves breadth Leaves length Breadth/
(cm) (cm) Length (cm) (cm) Length

Tainan 9 2.7200¢V 5.8884F 0.462  T37/38 2.320¢ 5.1801% 0.448"
NC Ac 17090 2.508¢%¢ 5.966¢f 0.422>  T37/39 2.580°¢ 5.840f 0.442%
TNF1 3.100*° 6.448° 0.490*c  T37/4 2.840+ 6.200°" 0.460
TNF2 2.908¢ 6.302°¢ 0.470~  T37/40 2.440¢¢ 5.660°¢ 0.430°
T37/1 2.820b-g 5.980c-f 0.474*c  T37/41 2.7600¢ 6.160" 0.448"
T37/10 3.140" 7.400° 0.424%  T37/43 2.7000¢ 6.340°¢ 0.430"
T37/11 3.040+4 6.420° 0.474~  T37/44/12 2.920%¢ 6.460*° 0.452b
T37/13 2.920%¢ 6.080°f 0.480~c  T37/44/6 2.740°¢ 6.380"¢ 0.432%
T37/14 2.740b¢ 6.080"" 0.460  T37/45 2.700v¢ 6.540*° 0.414¢
T37/16 2.840%¢ 6.400*¢ 0.444%  T37/46 2.540%¢ 5.680°¢ 0.446%
T37/20 3.040+4 6.500%° 0.466  T37/47 3.000°¢ 6.420%° 0.470%°
T37/22 2.680°¢ 5.8004+ 0.462%  T37/48 2.7000¢ 6.500*° 0.414¢
T37/24 3.160® 6.620"° 0.476*c  T37/49 2.3601 4.800¢ 0.494x<
T37/25 2.760°¢ 6.000°f 0.458>*  T37/5 2.880" 6.080°f 0.478*<
T37/26 2.980+4 5.900¢+ 0.510®  T37/50 2.700°¢ 5.8204f 0.468°
T37/28 2.780°¢ 5.660°¢ 0.490*  T37/51 3.040+¢ 6.560** 0.462%
T37/29 2.920%° 6.180" 0.472+¢  T37/52 2.7800¢ 6.080"" 0.460
T37/3 2.860" 6.320 0.454%  T37/57 2.7200¢ 6.200%" 0.440°
T37/31 2.900%° 7.040* 0.414¢ T37/58 2.960*° 6.800*¢ 0.434"
T37/33 2.580°¢ 6.000°f 0.430*  T37/59 2.8000¢ 6.120%" 0.458"
T37/34 3.340° 6.040" 0.554¢ T37/6 2.980+¢ 5.960% 0.504%¢
T37/36 3.040*¢ 7.040 0.434%  T37/53 2.6400¢ 6.180"" 0.428"
T37/37 2.960%" 7.020%¢ 0.422%
F-test ok ek ok F-test ok Hk ok
C.V. (%) 9.20 8.37 8.53 C.V. (%) 9.20 8.37 8.53

Means followed by the same letter(s) in a column are not significant at 1% level
** significant at 1% level

Table 8. Phenotypic correlation between characters of groundnut.

Pod Pod Pod Pod weight Seed weight Leaves Leaves Breadth
width length No. /Plant /Plant breadth length /Length
Pod width -
Pod length 0.426%* -
Pod No. -0.322%% - (0.164 -

Pod weight/Plant 0.090 0.197 0.728** -
Seed weight/Plant 0.010 0.050 0.791%%  0.949%%* -

Leaves breadth 0.240* 0.295*%  0.240*  0.513** 0.494 % -
Leaves length 0.104 0.365%*% 0.240*  0.457** 0.474%%* 0.733%* -
Breadth/Length 0.179 -0.114 0.002 0.058 0.025 0.315%*% -0.409%** -

* significant at 5% level
** significant at 1% level
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