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Groundnut Ideotype : Its Agro-physiological Characteristics and Contribution of Subsp. fastigiata :
Kazumi MAEDA (Faculty of Agriculture, Kochi University, Nankoku, Kochi 783, Japan)

Abstract : In groundnut (Arachis hypogaea L.), it is presumed that stem-system has no substantial mechanical role
in supporting the pods. In order to assess whether a reduced partitioning of dry matter to stems (includes
petioles) is associated with an increased seed vyield, a 3-year field trial was conducted using 27 cultivars (cvs.).
In this study, correlations between seed yield and major agro-physiological characteristics, including yield
components and botanical groups of the cvs. were analyzed. It was concluded that seed yields above 3000 kg ha™!
in cvs., including Japanese Norin cvs., developed by inter-subspecific hybridization, were associated with high
seed/stem ratio (2~3), harvest index (30~409%,), by decrease of the number of branches and large seed size
(above 70 g/100-seed weight). A further analysis indicated that these cvs. were early in flowering and maturation
and erect in growth habit. Based on these results, a contribution of subsp. fastigiata to increase seed yield was
noted and the characteristics of a groundnut ideotype were proposed.

Key words : Arachis hypogaea L., Dry matter partitioning ratio, Harvest index, Ideotype, Inter-subspecific hybrid
cultivar, Seed/Stem ratio, Stem-system.
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Table 1. Materials: cultivars’ name, origin, botanical cultivar-group, and parental pedigrees.
Cultivar No. and name Botanical grouping and Registered
(Norin Nos.)? parental pedigree? (introduced®) year
1. Azuma handachi (N1) [hy X hy;] 1960
2. Tekona (N2) [hy; X hys) 1970
3. Wase dairyu (N3) (hy, X fi4] 1972
4. Beni handachi (N4) [h;, X hys) 1972
5. Sachi homare (N5) [(ffh),s X (fhh)] 1974
6. Tachi masari (N6) [(hf),, X (fh) ] 1974
7. Azuma yutaka (N7) [(fh),, X (hh)y] 1975
8. Nakate yutaka (N8) [(hh), X (ffh),;] 1979
9. Chiba No. 43 [h] 1927
10. Kairyo wadaoka \ [h] 1954
11. Chiba handachi | J2P30 (h] 1953
12. Honda hensyu th] ?
13. Supein dairyu [h] ?
14. Hakuyu 7-3(Japan) if] 1950
15. 334-A(USA) (Kikuyo No. 1, Japan) [f x(fh)] 1953
16. Wakaminori(Japan) [(“fh”) xXh] 1959
17. Hachikei No. 20(=Cv No. 3) —
18. Hachikei No. 3(Japan) [f X h] (Cancelled) ®
19. Fuji No. 2(Japan) [fxh, hxf?] ?
20. Kanto No. 8(Japan) [h x h] 1970
21. Chico (South America ?) [f] (1981)
22. Robut 33-1 (Israeli origin, (h?*]
Indian improved) (1981)
23. Makulu Red (S. America) [h] (1981)
24. Chiba syoryu(Japan) [f] 1948
25. Gangapuri (India) [f] (1981)
26. Schwarz No. 21 (Indonesia) [f] (1961)
27. Kanto No. 37(Japan) [(hy, X f,)x f] (1973)

1) “Norin Nos.” are given to the cultivars developed by National Groundnut Breeding Scheme in
Japan.

2) h:ssp. hypogaea f:ssp. fastigiata
Numerals followed parental pedigrees show the cultivar No. listed in this table. Botanical
grouping of the cultivars developed by single inter- or intra-subspecific hybridization were show
as hh, hf and fh, respectively. And also, the cultivars developed by multiple inter- subspecific
hybridization such as fhh and ffh, and ffh Xfhh, hh X ffh, fh Xhh, etc. were shown as fh - hf, for
short, in the text and tables and figures.

3) Year of introduction to Kochi University Collection.

4) Cv. Robut 33-1, arose from a natural cross, is classified to ssp. hypogaea’. But its inter-
subspecific hybrid-origin is suggested by a segretion of the plant formed reproductive nodes on
main stem in our trials, and also by its bunch type in growth habit, small seed size (100-seed
wt.:39. 8g) and early maturity (118 days) at ICRISAT Center.

5) Cancelled from the data for reason of disease in 1984-trial.
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Table 2. Agronomical data of the trials in 3 years.
Trials [. 1982 II. 1984 III. 1986
Number of Cvs. f:3 1 Cvs. f:5 1 Cvs. F:2
cultivars Cvs. h:1 [ 5 Cvs. h:3 I 10 Cvs. h:7, Cvs. hh:4 22
Cvs. fh+ hf: 1 Cvs. fh+hf:2 Cvs. fh+hf:9
Date of 16 April (early-planting 25 April 7 May
sowing trial with plastic film

mulching)

Ammount of
fertilizer,
kg ha™!

Compound(3:10:10)? 1000,
Carbonic dolomite 300 (basal
dressing); limestone 300 (top
dressing at early flowering
stage)

Compoud(3:10:10)" 1000
(basal dressing) and 800 (top
dressing) ; limestone 400 (top
dressing at early flowering
stage)

Compound (3:10:10)" 2000
(basal dressing); limestone
400 (top dressing at early
flowering stage)

Row width X

1.2%5.0/cv.(randomized

0.7%5.0(2.0%) /cv.(randomized

0.8x5.0/cv.(randomized

length, m arrangement) arrangement) arrangement)

Hill distance, 1.2(0.2X0.35, staggered Sparse plot:0.25/ 0.25/

m, planting 2-row planting)/ 57140 pl. ha! 50000 pl. ha™*;

form/and 83333 pl. ha™'; Dense plot* :0.10/142860 single stand

density single stand pl. ha™!; single stand

Data of 10 Aug., 117 days after 5-19 Sep,. 134-148 DAS 27 Aug,. 112 DAS for cv.

harvest sowing (DAS) depending on each cv's Chico ; 8 Sep. —12 Oct.(124
earliness in maturity -158 DAS) for other cvs.

Number of 10 plants/cv. 5 plants/cv. 3 plants/cv.

samples

Replication 2 2 2
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B L7 B OISR e K & A3 FERE h ° hh & [FFE
B k> TwWA I EnNIBoon (BE4R), =
DI Eb, FHFER fhehf OERFEEOEIGOBA (B
5%) D—EHRFLEZ oS,

NII-Electronic Library Service



AIH—%TE4£ D “Ideotype” DRI 215

(2). SEHEERSHECNBEBRER
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1 BRBATES L R E th - hf R L D57z, Ly
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DHEL, TOFRER, 1984 EORKR AR, FE
FI\IAHERE fhehf T26% LB b &<, FRLOMERA
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fhehf TRREAKEL LI UVTEE, FLTFLLD
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STWwWa I eEMnFEHINL,
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— 9 {BE M+
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0.350**, —0.174 DRV E DB LR L2, %7,
1984 £EER T, THHKEE, FEH, B I OIERE
WEHBVCAOHBAERL-EES L UERG TS
X, EREIAT, FNEN, THEHEEIZ—0.408**
BEU—0.631**, &7, [VEFREE L1 —0.688*%, —
0.789** Lt HWHELZAOHEEARLZ, Lo L, d
RERERITIZ, EEIZ, +0.548 OB AR L 72 S fERE
f 2ER <, IZOMER L, IS - 13, 2 F R,
h: —0.814**, hh: —0.531, fhehf: —0.638 D>
BOMBERLICL, FEE - IZ—-EOBGRIRD
Sl mo iz,
REERDOBFFESINE X7 A= 1I0L T,

ERAIC A2 LT L O —EDBHRA RS LD
&, XSy, MHRAES 2 GERR O BEE 2 ke
M), AT ERRARFE D ERES 2 T L 2 b DL E 2

OND, EREZEEHEG L, "REEREL L, &5
FET—0.341** (547 Makulu Red # @\ 72484 - —
0.522**), FEEXIZ—0.631** (F—0.514%), #
LTINS L 12 —0.789** ([A] —0.723**) &,
1982, 1984 4 L [HiEIC BV B OHEBEE A R L 72,
ZLT, RMEENPKEL, EREEEEGO/NS L5
HEEf fh-hf T, THKER, FENE, B U
RS Bo7, ZOME, KEHIL, ¢hET
Rab, FEELIHVEOHBELTRL B1X),
IREEL3GVCAOHMETRLE (B2K). SE
B fh « hf CIIAIZELA 1.7~3.4 L REWICE < 2
DT EY, REHVSEIEETLNE T2 —5 &
LTOEERF OB nE o1,

AKEERD 1ha 72D 50000 Bk X 15 20 BAED
FETIE, RETENED 2500~5000 kg ha! 28
L7200 iE, 1BRTFEEIZS0~100g L ETH 2
7, HB2XTHS L, 3000 kg ha ' LLEDOINE L,
R 1ORAE, 2 LTI REEIZN60g LUF
THo >hTWw, 2LT, 2055 BT LA
Dix, ZOEEAEDRBREREth-hf OREETH D,
ZOfMORETIE, 2 FEMZHELRFEOTESED 5
%t Robut 33-1 (BB 1%, #4.) tEL 284k
Thore.

DEDfER, o, SFEEh PREFRM O LS 1
HEEORKE L RETE, OSSN EREOR
mEbize L, BEREZ-> TEREH OB, 4
U s, ARFIZEES FEADEMIEEIME
o TINEERAEFED I LI EN I nhbh
7z, FLT, 19824, 1984 EDRER L L b1z, EXx
DREBRBERGTD 3 DFEDERER,» S, 1KH
720D VIRSFBUIHI 10 RLUF, EHEIZH50g LU
T, »OEELEZEICE O 2 ERGEESHH 20%
PTFTh2 L5 h@ARORBEERERELFEL, FFE

Table 3. Differences in vegetative growth parameters in cultivar groups (1986 trial).
(Mean +S.E., per plant)
Cultivar Main-stem Number of branches Leaf area, LAI
group? length,
(no. of cvs.) cm Primary Secondary = Total m? m? m~?
f (2) 32.0+ 8.2 10.2+1.8 8.4+ 3.6 18.6+ 4.9 0.82%0.26 4.6%0.9
h (7) 41.8+15.4 19.2+4.8 72.0+12.1 91.2%+16.0 0.92+0.19 4.6%0.9
hh (4) 26.1+ 2.3 14.1+3.9 73.2+23.8 87.3=25.2 0.86*0.29 3.9%1.2
fh - hf (9) 29.5+ 4.7 12.3+3.5 33.8%£19.6 46.1+22.5 0.68+£0.15 3.5+0.7

1) See Table 1.
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Table 4. Differences in dry matter weights of vegetative and reproductive organs in
cultivar groups (1986 trial). (g, mean+S. E., per plant)

Cv. group? f h h-h fh « hf
(no. of cvs.) (2) (7 (4) (9)
Leaves 37.5%£20.3 39.6x10.4 38.3+£12.2 32.1£ 4.9
Dead 1vs. 0.4+— 13.3% 2.6 7.9+ 5.7 6.0+ 5.0
Stems 46.7119.0 78.71t36.4 66.2+12.9 37.0+13.9
Main stem 3.1£ 1.9 2.9+ 2.1 1.4+ 0.2 1.7 0.4
Primary br. 21.6+15.3 21.3+13.1 11.2+ 2.1 11.5+ 2.6
Secondary <br. 6.6+ 6.5 41.5+£22.9 34.8+13.0 14.1+ 9.0
Petioles 10.0+ 3.1 154+ 1.7 12.8+ 3.8 10.0+ 3.3
Vegetative
total 84.6x47.0 131.6+46.5 112.4+33.6 75.1+20.5
Stem-thickness index
(g no. of stems™!) 1.52 0.69 0.53 0.56
Pegs 6.0+ 2.4 6.6+ 1.0 6.7t 2.5 50x 2.3
Immature fruits 11.7£ 4.8 27.3x£ 9.5 37.3+ 3.4 23.0x13.1
Mature fruits 37.3%£25.7 59.3+22.0 59.6+ 6.8 80.1+11.7
Pods 9.9+ 7.1 16.3%£ 5.4 15.24+ 1.3 19.4% 4.3
Seeds 27.5+18.6 42.94+17.0 44.5+ 6.0 60.7+11.3
Decayed fruits 3.2+~ 6.2t 4.1 7.3+ 3.7 6.4+ 2.7
Reproductive
total 58.2£32.5 99.4% 6.3 110.9+12.4 114.5+16.8
Total 142.8+79.5 231.0%+ 3.9 223.3+44.8 189.6+28.3

1) See Table 1.

Table 5. Differences in dry matter partitioning ratio in vegetative and reproductive
organs in cultivar groups (1986 trial). (%, nean+S.E., per plant)

Cultivar group" f h h+«H fh « hf
(no. of cvs.) (2) (7 (4) (9) LSDo0s
Leaves 26.2+1.2 7.1+ 2.4 17.2+ 3.0 16.9+2.0 2.4
Dead leaves 0.2+— 5.8+ 1.6 3.5+ 1.8 3.2+2.2 —
Stems 32.7+2.8 34.0x11.2 29.6+ 3.0 19.5+5.6 6.1
Main stem 2.2%+0.2 1.2+ 0.7 0.6+ 0.2 0.9£0.2 0.2
Primary br. 15.1+2.6 9.2+ 3.9 5.0+ 1.3 6.1+1.5
Secondary <br. 4.6x2.4 18.0+ 7.1 15.9+ 2.9 7.4%£4.0 .3
Petioles 7.0x2.3 6.7t 0.8 5.7+ 0.7 5.3+1.2 1.1
Vegetative
total 59.2+1.1 57.0£11.7 50.3+ 5.6 39.6+7.1 -
Pegs 4.2+5.2 2.9+ 0.7 3.0£ 0.8 2.6x0.9 -
Immature fruits 8.2x1.8 11.8+ 4.1 16.7+ 2.5 12.1£5.1 4.4
Mature fruits 26.1+3.5 25.7+ 9.9 26.7t 4.5 42.2+7.8 10.8
Pods 6.9+0.2 7.1+ 2.5 6.8+ 0.9 10.2x+2.8 -
Seeds 19.3+3.3 18.6x 7.6 19.9+ 3.7 32.0+7.1 9.5
Decayed fruits 2.2+ — 2.7t 1.8 3.3+ 1.6 3.4%+1.6 —
Reproductive
total 40.8%1.1 43.0+11.7 49.7+ 5.6 60.4+7.1 —
Total 100.0 100.0 100.0 100.0
Seed/stem 0.67 0.65+ 0.3 0.78%+ 0.2 1.86+0.8 —
ratio, g g}

1) See Table 1.
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100 - o—

. 80k /5 Fig. 1._ Correlation b(itween se(?d DW

- 13 2 Os pl.”! and seed stem™!, DW ratio.
15’. 60 L 19\\ / Note: Numerals in the fig. show Cv.

= 2@ 'EI 11 No. shown in Table 1.
2 sk \@@\ 15 Symbols of cv. groups are as follows
(;)3 e 12 r=0.726" and also see Table1: O fh - hf ;@ hh;
20 bm Ay (r==0.694**: excluded cv. No.23) "7 h;& f show the mean of each cv.
1 1 ) ) | . . | groups, respectively. **Significant at
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 1% level. (Mean of 2 replications,
Seed stem™! ratio, DW, gg™! 1986 trial).
Table 6. Differences in yield component and parameters in cultivar groups (1986 trial).
(Mean*S.E.)
Cultivar group" f h h+h fh « hf
(no. of cultivars) (2) (7) 4) (9)

No. of days to flower? 38.0+ 1.4 45.0£2.7 45.0£1.3 41.0+3.9

Total no. of flowers(A)? 249.0+52.8 293.3+39.3(287.7+38.8)% 334.2+88.4 226.2+65.0

No. of mature fruits(B) 47.1+19.0 42.2+24.6( 38.5+24.5) 30.1+ 3.1 51.3%+19.9

B/A X100, % 20,1 5.5 14.0%+ 6.4( 13.3+ 6.2) 9.4+ 2.0 26.0+ 5.3

Wt. of mature fruits(C)* 42.4+23.0 68.8+12.6( 61.7+22.0) 60.2+ 5.1 85.7+11.8

C/B, g 0.87+ 0.4 1.93+ 0.5( 1.81% 0.6) 2.02+ 0.2 1.61% 0.4

No. of seeds 77.1£19.0  70.1%+39.0( 64.1+39.0) 49.7+ 4.4 80.8+33.1

Seeds wt.* 32.5+17.8 51.5% 8.7( 45.9x16.7) 4.1t 4.4 64.4+ 9.2

100-seed wt.® 40.1+13.7 83.1%£20.9( 77.6+23.9) 88.9+ 8.5 77.2%17.1

Shelling percentage, % 76.9+0.07 73.4+ 2.6(72.3% 3.7) 73.2+ 1.3 75.1%+ 4.1

1) See Table 1.
and mature fruits at harvest.

2) Days after sowing. 3) Estimated by the sum of flowers, pegs, and immature
4) Air-dried weights, g.

5) Values excluded cv. Makulu Red.

10.0
N (5000 Kg ha 1)
C (3000)
T 5.0
w0 L
-]
= 3.0
2 2.0
B
E 100g pl. !
T 1.0
<] C
" - . . . .
- 0.5F Fig. 2. Cultivaral differences in the rela-
(})3 B tionship among seed stem~!, DW ratio,
stem plant™!, DW, and seed DW pl."!,
i e and converted seed DW ha™' (in paren-
r=0.891% (excluded cv. No.23) - s 2 thesis). Numerals with symbols in the
0.1 | L ‘ I | ‘ L] fig. is the same as in Fig. 1. (Mean of
0 20 30 40 50 60 70 80 90 165 g g (

Stem plant™!, g, DW

100 KIEHHI 70 g A b, # LT, frZErbas 2~312 7%
2L 0EBETDIENBENE DT L EEDOEM:
ThHbZerrgani, BoEO 2 BREMKHES
HAaEOFICIEZOL D BREVSEBEIN TV b
DHRHY, ZNoDHEEIIHETLLED “Ideotype” D

2 replications, 1986 traial)

BEE2TLTWREWVZ &9,
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1. ZTE4ED “Ideotype” DiFME L THREM
b ik 3

HOOEEH T, REF 2 T 29 HhRy F e Un
FAEDEh o L EEZ ERIHORER DRI LD
THNE R D I ENREINT B, FRELHT
CEEM L REORBPUIIETTER, HHAE2ET S
L, S5 ERBEENFEAF OBMLETIE, £
@ “ldeotype” DML L THAENY (8L UERMY)
BYRBEErEZONS, $hbb, BERRECZHEK
BEL T £ & o TREIM O BTE O &l & »388 i
L, AU EEf DR TH 2 4 FEHE Y
12229 DTG L B E > T, TERORETHRA
DEIEBAEL, REOKRAEBBEVHEREINS, £
LT, #EESH, TEIORE, HESGREAHEK
X®3, F7o, BLETIE, ZRBELLETEDIREAL
NTBWREEERL, KRBEEVNEZ 50T, £HEY
BAREXRDZ B~ ABEHDOEHE L TR -
T, ECOMINIEYEE - SEOHE Y & BIR T
7w, BAEME, REEREONH L, KEHKOD
WA & 2 HBITEROIEIC X D, BRTEEEHER
L, EERPNEIE R A L35 LE2Z o057,
YL 1 ERD I D TR 50 KOHER T & 4LE, 1B
Bz Y OETEEZ 100 BRRE T E O IE L HAR
TELDT, “DIEH” bELEOZIEICLE R
MEEZSNEH, Zhid “BIOOEM Lo T
bdHEE, kLS.

INE » B4 OBIRIC Db T OREA BN
BEHEd s, BECLLZ2ERBDE T R WE
B, (1 25 ) Tid, T8 hpogaea DEED
EZVEAMESE LALEE (S SR BT S P AV Bl
LERY, £EFMHOLRBE I EEHbE T, TA
HREHRE E TOBMEANENL T &, 72, TXT
OFEMNFLCBICER SN T, Lk, THETOH
RIDRERINT, T RTORENEIT L2 &0
“Ideal peanut type” [ZLE L T 5 REF 9IS D
», Zho b LAROREICOERIGET 5,

¥7-, KEBTRBENA, HFE, AT
UL IZ REENER & LT 029, ICRISAT
T% “Confectionery variety” OBERELIED ST

F5) EIfIZ 1988, 7 v it A OFERKEEO R
#r. BRFD 60 F~62 FERIFMAEBRMEYE FREA)
MR RRES. (YOI BBIE O AT & EE ]85
KEDRETE] (R - REEEN) 88~103.

WAM, TS DTFHEIOKEILT0~80g T H
50 OREORHOBIEEDERETIE, 20X 5%
BAM & RREOFEIZITERI N TS,

2. BIULIZE T2 BEEZRBROER

AE I, o HRBROBTHEE (B) HOF
REREL TWLOIRBES MICE (BEWH, EHLY
BHT) ThHBHw TEEROBERERLILY, &
TEETIHEISBEE LB TH 2 = L 2L
PoAEEE, FOBAL LT, BIEENTA 4RO
1 R E THFEWNE D 80~90% H 4 & h 5 thi| %
FibH, ZO4EREL OBEEZETLLEL TERK
ENDIEEHIFTL, DI LT, WEEE:
bEERAEE Y, £ 72, Duncan 5% % McCloud 2%
W, 7 AV OEIEDKRENES Z D 30 E/EIC
2500 kg ha! 2> & fE L7201, FERKEIC BT
LHEEADOEILEO 1 BHbiz ) OEEEED @
WX BN, BWLICIEDERMIEE 2 2 Laikk
e EDWCEETHS LT3,

BIEDOZPL L KEBERE L OERICOWLT,
OOETIE, “EE OBERDE 2 50, LB,
RENDEZDTEL, NEERER, [ERGLEL
6@@%1)3‘7‘;5n—([13516.17‘21.25.30.&3)' bz)) L/, Eﬁl@
H5HVIFFOHEFEMLEDOIEEX S « HHEK & ORE%E
5, TNODORBERMEOER L INEM & ORER
WDOWT, S IERNOEYSEICER L THE,
ML R ST, RELERY "R
LTz, FENEEOBEFREFENIHAARZLT
LORIIL Tk, #hid, brEICS WTlREh
RE hh ORETIEEEEN RS RO TL, H
LERO BRSSO RFEAR S ¥ oS o AR, g
FECL > TEBNPRELT £, B~ IERICS
WTHEENSCEEL, LRREZET, EO
BOBIETHEENKE LI LR EnEHRE L TE2
5h b,

—Rgiz, DOAWEYIE, HEICIESLL T 5L, H
5 B D TR & AE RO B EMICRE T 2
DT, ER~ORULEYIDOIE, HE®D 2L TE
WIEHIZRE > Tw 513, Lo L, T EEMO RIS
DFEHI, K & 75 sink TdH 5 HE % H#_E THBAIIC
FRTAREIITRETHLIZbrrbo T, &1,
ES S HEOER 2 FFOHME h X hh O FETRILD
BENELLIMRBEREEKRI DT (B3R,
FEFEEECED I EROEEEIEH 0% L
bied (B4, 5K), AR TIE, INEREKOM L
2T CHERERERD, 0 BELER A
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