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Characterization of Kernel Appearance and Nutritional Quality
in Peanut Accessions and Its Application for
Food-use Peanut Breeding
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Abstract ; The appearance and nutritional quality of peanut kernel are important characteristics of peanut for
food-use. By analyzing the traits related to the kernel architecture and the nutritional quality in 285 peanut germ-
plasm accessions, we provided guidance in breeding for food-use peanut varieties. We examined five nutritional qual-
ity traits and eight appearance-related factors. The results suggested that abundant variation in kernel morphological
traits observed in Chinese peanut germplasm can satisfy specific requirements for different processing applications.
However,few accessions with high oleic acid content, high protein content or low oil content were observed. Based
on the appearance and nutritional characteristics of roasted and coated peanut in the U. S as well as the boiled or
roasted peanut consumed in China,we proposed the strategy for selecting parental lines in food-use peanut breed-
ing. To meet the industrial requirements for roasted and confectionary peanut,the germplasm accessions with irregu-
lar type , hypogaea type and vulgaris type with middle to large sized kernel are recommended parents for breeding
and improving oleic acid content, protein content and reducing fat content .
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Table 1 Botanicaltypes and origin of the 285 accessions
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* PI numbers are the plant inventory for germplasm resources in the U. S. . The names of cultivars are not available
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Table 2 Correlations between pod weight and kernel weight and size
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H{ HE HKW 0. 8328 **
KPR KSA 0.7857 ** 0.9358 **
FHZJRC KP 0.7901 ** 0.9222 * 0. 9804 **
K/ 58 KL/W 0.4541 ™ 0. 4409 ** 0. 4951 ** 0. 6399 **
¥ K KL 0.7567 ** 0. 8614 ** 0.9258 ** 0.9780 ** 0. 7804 **
FH58 KW 0. 6437 0. 8290 ** 0. 8585 ** 0.7628 ** -0. 0026 0.6192 *
¥R KR -0. 4658 ** -0.4577 " -0.5162* -0.6514 " -0.9868 ** -0. 7866 ** -0.0229

" R S (P =0.01), FR]

“* significantly different at P =0. 01. HPW ; Hundred-pod-weight, HKW ; Hundred-kernel-weight , KSA ; Kernel shade area, KP:Kernel perimeter, KL ; Ker-
nel length, KW :Kernel width,KL/W;Kernel length/width, KR : Kernel roundness. The same as below
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0OC:oil content,PC:protein content,PAC ;palmitic acid, OAC ;oleic acid content, LAC;linoleic acid content,the same as below
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Fig.1 Distribution of eight appearance-related traits in different botanical types
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Table 3 Correlation between quality-related traits
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EABRSTE  -0.6559 ™
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Fig.2 PCA of appearance and quality traits of 285 accessions
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Table 4 Candidate accessions that meet the reguirement for food-use peanut

Bri A PEIR AR HIE K S BHEA K HIE K S
Germplasm Type Accessions (g) HKW KL/W Accessions (g) HKW KL/W
o 30 AU g ] Y K 14 5 58.24 1.84 =T ge—3E T 65.76 1.94
hypogaea or irregular KIF 18 % 58.94 1.90 REES S 66. 10 1.91
Bk 25 5 63.28 1.84 B2k 66. 16 2.13
FHs5 5 65. 11 1.84 MU AR 66. 36 1.97
KIF3 5 68.97 1.91 SRAE 2 5 66. 44 1.90
BALE LY 70. 60 2.03 PI337406 66. 70 1.84
TEZR 9847 72. 42 1.86 iR IR 66. 72 1.85
WfE 7 5 72. 66 1.84 1itE 9 = 66.76 1.88
E—5 73.34 1.95 RREAEA 66. 84 2.13
FEZR 0025 74. 02 1.89 FFIF R 66. 98 1.93
RIS 76. 46 1.88 KIF15 5 68. 04 1.89
BT 5 78. 18 1.96 111 69. 92 2.00
#1005 78. 60 2.03 LlipN 4 70. 42 2.16
HETE 8 5 79. 00 1.80 JEBA R EL 70. 56 2.11
BRHE 15 % 79. 74 2.00 117 70. 76 2.04
FASPR AR 55.72 1.97 INRIRE—5 71.06 1.93
Vi YN 58. 66 1.86 193 71.28 2.04
M BHAEA 59.96 1.98 Hitb 6 5 71.54 1.93
H kL 78. 42 1.98 1T Fedd 72.02 2.06
W /MEE 58.42 1.86 I 775 — 5% 0 72. 16 2.02
BERHE 3 5 56.27 1.88 P1493631 72.30 2.08
PI162857 56.28 1.95 7 72.68 2.16
wlife 226 56. 82 1.91 Mkt /NEA: 72.86 2.04
BREFE 57.22 1.99 B4 65 72. 87 1.82
AR A T 59.20 2.01 W EAT(1) 73.12 1.96
BB 60. 06 1.93 H4E 9830 74.36 1.83
PI343398 60. 40 2.03 41715 74.38 1.81
BTG 60. 66 2.07 e B 74.90 1.96
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