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In Vitro Reproductive Development of a Diploid Wild Species, 
Arachis duranensis' 

Q. L. Feng, H. E. Pattee* and 11. T. Stalker' 
ABSTrACT 

Enibrvo abortion at an earle,stage of rijsrodnctive developmntoffais a major impediment for initrogressing germplasmn from w'ild tocultivated species ofArachis by interspecific hvbridization. Owrile 
and embryo culture techniques have beeniused to rescue abortinghybrid ebros. ,t increased efficiercvandreco'emvofven.oligg~rowth and differentiation ofA4. doranensixtissues are still needed. The objectiveof this stud'was to inducedprnemiilrvos. Seven., 
10- ar difdferenpetiatpn werae10-, and A i roe14-d-ol p'eg tips were Seven-andMedium cultltred ol acontaining modified basalNIS and B., media combinations with 16 

cobinapt no teaet ing t h re groandh-enzlan o rne 
each at four levels. Thie results showed that seeds emld ie obtainedin citro b peg tip culture of fouer- to 16-celled proembros. Thefavorable 'oncentration ranges ofgrowth regnlatorsprforpod oniatiorfavorabrleyo itncrat were 0.5-2.0 NAA, 0forL (5.0.5ri.o(;.and 0.05-0.2 L6-Bop . Overall three selected ages ofpegs,thetla.r rnee.bet ominsogrowtbestcioin, rdfree reeulators resultedinaid 3.5%7 op;-'ctilt , 4p7,pod forratiorr respectivelv. 

Keyea Words: Er bn-o. pold g tct5.5peg. ini itro cultrir, tissue culture,
peari it, Arnrclr is. A A rac/in/ n is. %%ihspecies. 

Embryo abortion is a major cause for failure of many
interspecific hybrids betwvee n A racli s hypogaca L. an ddiploid Arachi.s species. One approach to rescue the hybridembryos is in vitro culture of reproductive tissues beforethey atbort. Bajaj et al. (1) reported the regeneration ofthye, pvabortsfrom -30-cl-old embr'os between A. hypogeaand A. cillosa Benth. Sastri et al. (10) obtained hybridplants ofA. moticola Krapov. and Rigoni xA. glabratavar.glabrata Benth. from heart-shapedeu bry'os. Stalkerand Eweda (11) or early cotvledonaryrecovered t ihybrdserymbos .S talkerfrom 30-d-old embryos of 

1) rec o vere d tw(1o , c sa cross between an Arachishexaploid interspecific hybrid and a diploid species. Thesestudies indicated the feasibility of rescuing differentiated
embryos of interspecific hvbrids. However, abortion ofproem~t-b-os prior to develoipment of heart-shaped embryospoten roften occurs (4,5). 

In attempts to develop techniques to rescue proembrvos
from selfed one- or two-celled proembryos ofA. hypogaea,
Pattee et al. (8) and Moss et al. (6) were•. able to obtainmulticelluhlrglol)iiarebryos. Zivand Sager (12)achieved

in citro growth 
 of selfed embryos of A. hypogaea and
produced viable plants by a two'step process. Recently,

proembryos of A. hypogaea were cultured in a one-step
process from which mature plants were recovered by Feng(unpubl. data, 1994). The purpose of this investigation was 
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obsenrvations. Three replications of 10 pe, tips for each day and mediacombination were cultured, and ,lls,irvations %%ere made aftercontaminated expts were discarded.Ie g elongatin, peg ip swelling, po I formation. ovrle growth, fresh:weight of c-allu s,arid rootnumii)ber wer( scored l tle endol90 d. Podswere distinguished front tip swelling by asize of at least 3x2mot Ilengthxwidth) and netted veins on the pe ricarp surface.Ovules or seeds were aseptically isolated front pods and subc-iltuiedo il IS inedia conta inin g60g/L sric rose . 0:3 g/L c a sen hv drol -sa te. 0,26-BAP, and either 0.5 mg/h CA1 or NA-. If 'g/Lseeds did rotgerminate within I io the- weretreated for I \'-k with a combinationof 100 ppm ethylene and 5 ing/L each of GA, and 6-BAP and placed in
soil until they germinated or died.


To histologicall determ in 
 the stage ofeinmyo developne lit. swollentips or o-riles from enlarged pods115were fixed in FAA (710%ethanol: lacialacetic acid: formalin, 18:1:1). Speceimes were delidrated in an alcoholseries and paraffin embedded according tio Berlen and Miksche (21. Thetissues were sectioned at 7 into thickiress, stuired with saFran in-fstgreen arid prepared for observation underexperimental design for this study light icroscopy. The-as a randuiizetand the GLM procedure of'SAS () corplete block\%as used for statistical analysis. 

Results 
Seven-d-old pegs ofA. doraen.s.i were 1 to 2 cm long

and had three- to four-tier embryos (Fig. 1A and D) rapidl,elongating. Ten-d-old pegs were ,3to 5 cm long and 14-cl
old pegs generall v were longer than 5 cin. Embryos of 10(Fig. IB and E) and I4-d-old pegs (Fig. IC and F) consistedoffour-tiers and eight to 16 cells. Basal embros were moredeveloped than apic-l ones in 7-l-old whereas in 10

'd pgiand 14-d-oll pegs. apical and basal etbros appeared to le 
at the saume stage evelopment.Between 2 and 3 d after the peg tips")1 
medium were placed inthe- started geotropic curvation and initiated peg tp i 4-d-oll pegs whichelongation Most tips, incluing 

to apply in citro culture techniques to promote develop
o widndnucment of proembr-os of a diploid ild species and inducedifferentiation to recover mature plants. 

Materials and Methods 
ecisPlants of the wild dipuloid 12n =2r=2tn species. A.driranuisis Krapov. 

W.C. (;regor- (K 79.SS. PI 2192:3) were grown in a greenhouse atNorth Carolina State Univ.. hialeiith,and 199:3 in 15 NC during the suimmers of 1992x 1.5-cra pots. Selfed flowers were marked daily withcolored tags and aerial pegs w ere collected 7. 10 and 14 d later.' Pegs 
were rinsed in running water for5 rin, surface-sterilized in 701% ethanolfor It) see and 0.1%rrmercuric chloride for S rin. and then washed threetines for 10 mis each with sterile distilled water. Peg tips were cut 0r1i from 
specimen. 

the apex. which left both the ovules and meristem within thePegs were placed into 2.5 x 15-cmer lture tribes by inserting2 to 3 rni of the cut end verticalh, into the rneditim with the apex endmedium (7),
upward. The basal medium contained the inorganic compoients ofthe organic cormponents of 131ruediim IS(3) pis 0.3 g!l, 

casein livdrolk-sate arid 60 t/L sucrose. All inedia were ad isted to fill-:v and solidified with Difco Bacto-atar at 6 g/L. Plant growth regulatortreatments consisted of four levels sisfolows: 0.5. 1.0, 2.0.4I4I ij/L 1naphtlbaleneacetic acid NAA I 0.05. ().1 . 0.50, 1. i tIt)z-L'gibberellic 
acid (GA,); arnd 0.105. 0.10, ).20, 0.50 mg/L 6-bunzvlaminopurine t6-BAP. The 16 treat ments wvere arraniged SOthat each growt i1). A control with the basal inedi nii 

regulatorwas corlnined once with each level ofthe other two compounds (Tablewithout growIh regoators seastheark atincluded. The Cillnires werc plate(] ii thre lidht fo("r1(I anid then kept it]
7 ,- C f or90 d in it ro w th c ham be r ex ce t fthe dark at 27Cu/,r1dw rre r b i eexcet Tliacl brief ifor e'perouic 
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Table 1.In ritro relroductive traitsofA.duraeansi.lpeg tips excised allmiost cased elogzation in Vivo, rapidly elongated into the 
7, 10, and 14 dafter pollination in different treatments ofplant (Table 1) At 0.5 mg/L. NAA promoted pegIelin 
growth regulators for 90d culture, elongation but, with increased levels, elongation was 

Growth reLulat r 
Trn. NAA GA 6-BAP 
No.  - - mg/L - - -

Pege tip 
aee Ohs. 
d No. 

Peg Callus Roots/ Tip Pod for-
length fresh st peg swelling mation 

cm glpeg Avg no. % % 

suppressed at all ages of pegs for all peg stages. GA, hadsignificant positive effects ol elongation at 7 d. 6-BAP had 
nosignificant effects at day 7 except fortheO.50-ing/L level. 
GA and 6-BAP effi cts on elongation are confouncled at 10

1. 0.5 

2. 2.0 

0.10 

1.00 

0.20 

0.05 

7 
10 
14 

7 
10 
14 

29 
27 
29 
30 
27 
29 

4.1 
4.3 
3.8 
3.7 
3.7 
3.6 

0.8 
0.7 
0.8 
1.7 
1.2 
1.3 

0.1 
0.0 
0.0 
1.9 

0.8 
0.3 

13.8 
14.8 
6.9 

11.0 
11.1 
10.3 

3.5 
3.7 
6.9 
3.3 
0.0 
0.0 

- I 
0 

and 14-d ages because of peg shrinkage (Table 2). 
In general, higher levels of NAA significantly (P < 0.05)

enhanced callus prodtction, whereas GA had an opposite
effect (Table 2). 6-BAP at all tested levels induced a large 
amount of' callus (Table 2). When excessive callus wis 

3. 1.0 1.00 0.20 7 26 4.5 1.0 0.0 11.5 3.9 

4. 4.0 0.10 0.05 

10 
14 
710 

23 
28 
2427 

3.8 
3.3 
3.43.0 

1.0 
1.0 
2.51.9 

0.0 
0.1 
5.23.0 

4.4 
7.1 
4.20.0 

0.0 
0.0 
0.00.0 

Table 2. Effects of N..", GA, and 6-BAP at different levels on in
vitro reproductive traits of peg tips of A. duranenss after 90d culture. 

14 29 3.4 2.5 2.2 3.5 0.0 
5. 0.5 0.50 0.05 7 

10 
30 
27 

5.3 
4.2 

0.7 
0.5 

0.1 
0.0 

20.0 
14.8 

6.7 
3.7 Level 

Peg tip 
age 

Peg 
length 

Callus 
fresh wt Swelling 

Pod 
formation 

Roots/ 
peg 

14 29 4.1 0.7 0.0 6.9 0.0 mg/L d cm g/peg % % Avg no. 
6. 2.0 0.05 0.20 7 28 4.0 2.1 0.4 3.6 3.6 

10 28 3.6 1.9 0.1 10.7 7.1 NAA 

7. 1.0 0.05 0.05 
14 
7 

28 
28 

3.3 
3.7 

2.2 
1.6 

0.4 
0.4 

28.6 
0.0 

3.6 
0.0 

0.5 7
10 

4.8 
4.2 

0.8 
0.7 

12.3 
7.1 

1.8
3.0 

0.0
0.0 

10 29 4.2 1.4 0.0 0.0 0.0 

8. 4.0 0.50 0.20 

14 

7 
10 

27 

29 
29 

4.1 

3.6 
3.3 

1.3 

1.7 
1.2 

0.0 

0.4 
0.2 

3.7 

3.5 
10.3 

3.7 

3.5 
0.0 

1.0 
14 
7 

10 

3.7 
4.2 
4.0 

0.8 
1.3 
1.3 

6.3 
6.1 
2.0 

1.8 
3.1 
;.0 

0.0 
0.1 
0.0 

14 29 3.4 2.0 0.2 17.2 0.0 14 3.6 1.3 4.7 0.9 0.0 

9. 0.5 0.05 0.50 7 27 4.3 1.1 0.0 11.1 0.0 
2.0 7 

10 
3.8 
3.7 

1.8 
1.7 

7.3 
8.7 

1.8 
1.9 

0.6 
0.2 

10 26 3.7 1.0 0.0 11.5 3.9 
14 25 3.4 1.1 0.0 12.0 0.0 14 3.4 1.8 15.8 0.9 0.2 

10. 2.0 0.50 0.10 7 
10 
14 

29 
28 
28 

3.7 
3.6 
3.5 

1.4 
1.4 
1.5 

0.1 
0.0 
0.1 

10.3 
7.1 

14.3 

0.0 
3.6 
0.0 

4.0 7 
10 

14 

3.5 
3.2 

3.3 

2.3 
1.9 

2.1 

4.2 
7.3 

9.0 

1.0 
1.0 

0.9 

2.4 
1.5 

1.0 
II. 1.0 0.50 0.50 7 

10 
25 
24 

4.4 
3.5 

1.1 
1.2 

0.0 
0.0 

8.0 
4.2 

4.0 
4.2 

GA, 

14 24 3.4 1.1 0.0 4.2 0.0 0.05 7 3.7 1.8 5.5 0.9 1.0 
12. 4.0 0.05 0.10 7 27 2.9 2.5 3.3 7.4 0.0 10 3.8 1.6 7.1 4.0 0.7 

10 
14 

16 
26 

3.4 
3.2 

2.5 
2.1 

3.8 
1.4 

6.3 
3.9 

0.0 
3.9 0.10 

14 
7 

3.5 
4.0 

1.7 
1.6 

12.3 
7.4 

1.9 
2.1 

0.5 
1.4 

13. 0.5 1.00 0.10 7 28 5.3 0.6 0.0 3.6 0.0 10 3.9 1.5 3.0 1.0 0.8 
10 19 4.8 0.7 0.0 0.0 0.0 14 3.6 1.7 6.1 1.7 0.6 
14 29 3.4 0.4 0.0 0.0 0.0 0.50 7 4.2 1.2 10.6 2.7 0.2 

14. 2.0 0.10 0.50 7 23 3.9 2.0 0.0 4.4 0.0 10 3.6 1.1 7.4 0.9 0.1 
10 
14 

19 
29 

3.8 
3.3 

2.4 
2.1 

0.1 
0.0 

5.3 
10.3 

0.0 
0.0 1.00 

14 
7 

3.6 
4.5 

1.3 
1.3 

10.9 
7.0 

0.0 
1.0 

0.1 
0.6 

15. 1.0 0.10 0.10 7 19 4.6 1.4 0.1 5.3 5.3 10 3.8 1.3 7.5 1.1 0.2 
10 
14 

27 
28 

4.2 
3.7 

1.3 
1.5 

0.0 
0.0 

7.4 
3.6 

3.7 
0.0 

14 3.4 1.2 7.1 0.0 0.1 

16. 4.0 1.00 0.50 7 16 4.8 2.5 0.0 0.0 0.0 
6-BAP 

10 
14 

24 
27 

3.1 
3.2 

2.3 
2.0 

0.0 
0.0 

12.5 
11.1 

4.2 
0.0 

0.05 7 
10 

4.1 
3.8 

1.6 
1.3 

8.9 
4.5 

2.7 
0.9 

1.7 
1.0 

17. Control 7 
10 

22 
27 

4.8 
4.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 0.10 

14 
7 

3.8 
4.1 

1.5 
1.5 

6.1 
6.8 

0.9 
1.0 

0.7 
0.9 

14 29 3.0 0.0 0.3 0.0 0.0 10 4.0 1.4 3.3 2.2 0.7 

Overall avg 3.8 1.4 0.5 7.7 1.8 
0.20 

14
7 

3.4 
4.0 

1.4 
1.4 

5.4 
8.0 

0.9 
3.6 

0.4 
0.2 

LSD (P = 0.05) 
Between treatments 1.1 0.4 0.6 4.8 1.4 

10 
14 

3.7 
3.5 

1.2 
1.5 

8.5 
14.9 

2.8 
2.6 

0.1 
0.2 

Between ages 0.5 0.3 0.2 3.2 1.1 0.50 7 4.3 1.6 6.6 1.1 0.0 
10 3.5 1.7 8.6 2.2 0.0 

'Observations were total numbers of peg tip explants for three 14 3.3 1.6 9.5 0.0 0.0 
replications after contaminated explants were discarded. LSD (P = 0.05): 

Pod fomiation was distinguished from tip swelling by signific:nt 
tissue enlargement to at least 3.0 x 2.0 mm (length xwidth) and having 

Between ages 
Between levels 

0.3 
0.1 

0.3 
0.2 

5.3 
4.6 

0.6 
0.4 

0.5 
0.3 

netted veins formed on the pertcarp surface. 

'/ 
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Fig. 	1. Lo g hdinbl sL.o elor(o nd proAnilthgo ofnI.s 

pursen st, it three ol in spi e inos: (A 7-d-old apical eolirpao
pat three-tier stage; (B) lseo d-old piealcnir,,do it four-tier 
sthge; C) 14-d-ol 	 apical embr at fou r-tierstige; (D) 7-d-ol
basal eilnbro at four-ier stage, (E) -d-o b od rasal atemB0a 
itinrtae; concentrtos (ales1a 2).r-tier 

p,)d formnation was ob~servedl.allpre ament 	 Roots appeared to originateeondi ) on a 

either from aalls or the cut enc 


(a 	 bl w ell i ourre elatite b l 

inducedc, while 	GAI and(6-BAP inlhibited, root formation 
\vit in reaed (T blesI ad 2 . 

of peg tip expants. NtA 
oncetraion 

Overall, 7.7% (103/1340) of"the exphants swelled across 
all treatmnents (Table 1). Swelling occurred at the basal area
el"the ovarv and was the resullt of both periearp expansion 
and ovule growth (Fig. 2). No significant difference in 

swelling was observed among the three ages, and 
 nosignificant relationship between peg swelling and growth
regultorconcetrition was ol)served. After90dofeulture, 
most basal en)ryos had grown to theglobularstage, whereas 
apical embryos remained at the 8- to 16-cell stage. Eleven 
ovules isolated 	from swollen tips and subeuhtured turnedbrown and then died within a month; whereas three ovules 
turned green 	 and produced callus, but later died.
Histological observation indicated that these embryos
remained at tie globular stage. 

All pods developed From the basal locule of' the ovarl,
Nine, 9, and 6 pods were recovered from 7-, 10-, and 14-cl-
old peg tips. respectively. The\' had an average size of 7.2 
in longx3.9 mwn\ide(Fig. :3AC). Seeomdar'nleristetnatic 

actiitv was initiated between the basal and apical ovule of' 

"; 	 / 

-: ' 	 I. 

"1 " 

.,' 

h, . , 

', ''r.," 

dtOes b af Fig. . .. 

Fig. t. An in vitro-cuhured peg htingmP, the elavrge l o fe
ith a globular embriro and cell expansion of periearp,

'.o 

LsTalmostpods which also resulted in elongating peg tissues
beeond the basal oule (Fig. 3B). Although sosirnificantgrowth regulators waspoveall relationship beweifou~nd, the most su~itable levelslevels ofofn pod format and 

GA,BAP ferforo 0.05ton.rgand o'A.0an veranged fro froi.5 an 0.5 to g/Lo".5 po wt
1 (Table 2). However, pocd formation \-.riedl with differenitgrowth regulahtor treatmnents (Table 1). The highest rates of'
pod formation occurredl in treatmnents 1,5, and 6 across all!
three ages, where an average of447, 3.5, and 4.8% pods with 
lengths x widths of 8.8 x 3.8, 8.7 x 5.2, and 5.3 x 2.9 mam,

respectively, were observed.
 

Fourteen hrge ovules (average size 2.9 l11ln longx 1.5 min

wide) and six seeds (average size 7.3 oni long x 4.1 mi

wide) were recovered 
 from the 24 pods (Fig. 3). For 7-,
10-, and 14-d-old peg tips. the nubers ofhu'ge ovules were 
7, 5, and 2, respectively, and seeds were 2., 1, andTreatments wvith the high'est rate of'pod formation also had

3. 
llore ovle growth and enb'o development. Seeds (one
from treatment 	1, one from 2, two froi 5, one from 6, and 
one fron 9) were distinguished by having a cot'ledonary
embryo (Fig. :31D) covered with a thin seed coat. Se'en
ovrles and all six seeds were aseptically isolated from thepods and suelhuc 	 tr on the MS ledimul cuntainung 0.:2 

g/L 6-BAP and 0.05 ng/L GA VNone oftlese ovides or
seeds germinated. Anatoinieal observation of tie other 

seed Anat miclge minaed. ob 	 ervtion of'the-the 
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embn-o withiout a suispensor. 

A B. 

Fig. 3. In vitro peanut pods, seeds, and a cot-ledonarv emnro 
recovered from peg tips ofA. duranensis after 90 detlture. (A) 
A pod in the medium with 0.5 mgfL NAA. 0.5 mg/L GAI, and 
0.05 mg L ti-BAP; (B)a seed inside the pod which occurred at Fig. 5. An in vitro-recovered seed germinated with only radicle 
tile protrusion and no further growth in the NIS medium with 0.2middle ofthe peg and%with an elongated tipat the apex end; 
(C) a pod containing a seed cultured on the mediuml with 2.0 ngfL 6-BAP and 0.05 nglL NAA after released-dormancy 
mgL NA. 0.05 mWL GA1, and 0.2 mg/L 6-13AP showsing the treatment with growth regulators.
 
pod fornm:tion at the end of the peg tip; (I)) an in ritro-raised

embryo ..t late eot-dedonarv stage recovered front i 7-d-old 
proe tletro. "tg 	 culture of immature embryos at the heart-shaped or 

cotvledonarv stage has been possible (1,10,11), but 

experiments with proembryos have had less success (6.8). 
seven oles indicated that thieycoitined glol)tilarem"l)ios Culture of very young reprocluctive tis;sues in peanuit is 
with eithera poorlvydifferentiated suspensor(Fig. 4A) orno believed to be necessary because many potential hybrids 
suspensor (Fig. 413). abort within a few days after fertilization. Although the 

After remioxng seeds from the media and treating them entire reproductive developmental process from a 
with ethylene. GA . and NAA for aweek. two seeds initiated proembr'o to a mature plant by in vitro peg tip culture of 
germination with a protrulding radicle. No further growth A. hypogaa has been successful (Feng, unpubl. data. 
wasobserv'ed, however, exei aftertransfer tolpots _containing 1994), culturinwild species is more difficult. This implies 
vermiculite supplied with 1/2 strength MI S liquid solution. that interspecific hybridization will be easier if.A. hypogaea 
Four other nongerminated seeds were recultured on the isused as itfemale parent: however, if reciprocal crosses are 
MS medium with 0.2 mng/L 6-BAP and 0.05 mug/L NAA. lesired, then a need exists for developing techniques to 
Two produced radiclhs within :3 wk Fig. .5); however. no rescue female tissues ofwild Arachis species. 
further growth was observed after 2 mo of culture. The The percentage of in cuitro pod formation (1.8%) il A. 
seed coat was removed from the other two seeds, but they d'-ane'nsiswas low. The results are believed to be largely 
did not grow (turing almost 4 moo of culture. due to exce;sive atounts of callus on explants which Ma'V 

Di i have suppressed pod formation and seed set. The acceptable 
ranges of' rowth regulators for illcitro pod formationti and 

Recovery of interspecific ytmit In)rids bx in vitro etbnrvo dexelopment were 0.3 to 2.0 NA.-\. 0/1to .0 

A\
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mg/L GA V and 0.05 to 0.2 mg/L 6-BAP for both the lnterspecific h'hridization in the genus Ar-whiv through embryocultivated (4) and the wild species used in this experiment.The three best treatNents in this study were 1, 5 	 culture. Euphvitica :31:365-370.mn .
After 90 d in culture, the pegs and o ds 1, 5 and 
2. BerlGn. ;.P., and J. P. Miksche. 1976. Butanical .Microtechniqieand Cvtochemistr3,.Afero0gdlbculur, tilte 	 The Iowa State Univ. Press. Ames. 326 pp.proetbryos, globular, ed contained onlyor late cotyledonary embryos 3. Gamlhorg, 0. L., '. A.Millers. and K. Ojima. 1968. Nutrientor requirements of suspension cultures of soybean root cells. Exp. Cellseeds, whereas no heart-shaped ind early cotylelonarvembryos 	 Res. 50:151-158.were observed. The failure to fin'd internediate 4. llward,T...andH.T. Stalker. 1987. Incom patihilitvmecanismsstages indicates that growth and development will continue Johansen. 3.W. Smit. 1956..rraChirto maturity when 	
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A Visual Method of Determining Maturity of Shelled Peanuts' 
K.S. Rucker*, C.K. Kvien, G. Vellidis, N.S. Hill, and J.K. Sharpe2 

ABSTR1ACT
To assess maturity distributions of shelled-stock peanut lots. amethod was developed to characterize peanut keniels into one of 
 Key Words: Testa, surface texture, kernel, shape.
three possible maturity classes based on testa texture and color and
kernel shape. 
 Keniels having testa with longitudinal wrinkles, araisin-like texture, light color and slightly elongated shape were
classed Immature an(lpredominatelv were shelled front pods inthe
Ilull-Scrape categories Wh'te, Yelluw I.aid early-Yellow 11.Keniels


wuith a 	 The peanut's indeterminate fruitingpattern results in thesmooth testa, pink to dark pink aid with a iiore roumled appearance were 	 harvested crop consisting of seeds of' different maturiy.classed Mid-mature and predominiatelv were Williams et al. (1987) reportedshelled frotpods inthe late-Yellow 11.Orange. and early: Brown that maturity and size of
 
Hlull-Scrape classes. Kernelswith awaffle-likesirface textire dark 

kernels within a cultivarare related, the current
 
pink to browu testa. and a more rounded appearance were classed Therefore,
 
as Mature. and predominately were shelled from pods in the mid-

size related market classes of shelled stock peanut (Jumbo,
 
and late-Brown and the Black Ihmull-Scrape categories. Attempts to 

Medium, No. 1) reflect a degree of maturity. However, 
automate the svstem using color alone were 	

kernel size and Imaturit- are not perfectlycorrelated (Sandunsuccessful; toa e ers, 1989). Varyn environmental conditions cal result in
reliable mnaturity sorting technique, hotlipattern had to 'econsidered, testa texture and( colorer,19) ki lag
small mature kernels or large immature kernels.

Tollner and Hungto(1993) used NMR readings for moist
and dried peanuts assess peanut mattlrity. In 1987, 

Whitakeretal. found that Near lifared Redlectance (NIR)Equipment brands and manufacturers are given as information for the could be used to measurereader and are not an endorsement to the exclusion ofother products which 
kernel inaturitv.
 

may perform the same function. Past research has determined that 'slhriveled' or'wrinkled'
 
FonnerGrad. lies. Assist.. 1942; Mixon
Dept. ofCrop and Soil Sciences, The Univ. testa are indicators of immatritof Georgia, Coastal Plain Exp. Stn (currently. DecaturCo. Ext. Age.t. The 	

(Parh1am,t 1 ; tion,1963: Aristizabal et a!., 1969). Pickett (1950) noted that aUniv. of Georgia Coop. Ext. Serv.. P.O. Box 973, Bainbridge, GA 31717);Assoc. Prof., Dept of Cropansu Soil Sciences, The Univ. ofGeorgia. Coastal 
reliable and simple method of determining maturity of 

Plain Exp. St.. Tifton. GA 31793; Assist. Prof., Dept. of Biol. and Agric. 
developing peanut kernels included a combination of'seedtexture and testa color.Eng.. The Univ. of Georgia. Coastal Plain Exp. Stn., Tifton, 	

Schenk (1961) also used kernelGA 31793: surface texture (wrinkled, smooth) and testa color (%vhite toAssoc. Prof.. Dept ofCrop and Soil Sciences. The Univ. ofGeorgia, Athens, s
GA 30602; and former Res. Coord..Dept. ofCrop and Soil Sciences. The pink toUniv. of Georgia. Coastal Plain Exp. Sti.. Tifton. GA 	
red with brown splotches) to describe the seed31793, respectively. maturing process.*Correspondint amthor. gave 

Pattee et al. ( 1970 and refined in 1974)
a detailed description of characteristiecs associated
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