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Evaluation and Correlation Analysis on Seed Morphology and Quality
Traits of Oil Flax Germplasm Resources
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Abstract: In order to predict the seed quality of oil flax through seed morphology-related traits, eight seed-
morphology characteristics and seven seed-quality traits were detected in 238 oil flax germplasm accessions.
The results showed higher variation coefficient on yellowness, seed surface area, 1000-seed weight and lignan
content, as well as lower variation coefficient on the seed circumference, seed lenght, width and oil content, The
highest average values on traits of seed lightness, linoleic acid and lignan contents were observed in improved
cultivars, and the highest average values on traits of seed redness and yellowness, palmitic acid, stearic acid and
oleic acid contents were detected in landrace cultivars. The exotic cultivars showed the highest average values
on seed length, width, circumference, surface area, 1000-seed weight, oil content and linolenic acid content.
Regarding to the seeds of accessions with different color, the lightness, yellowness, palmitic acid, stearic acid,
linolenic acid, lignan content and oil content of the yellow seeds were higher than those of the brown seeds.
The seed length, width, circumference and surface area were positively correlated with and contributed to the
thousand-seed weight. The accessions with bigger seeds and lower redness was briefly associated with a higher
oil content. The longer, fuller, lighter and yellow seeds showed a higher palmitate content, while the bigger,
fuller seeds with non-visible yellowness were associated with the higher oleic acid content. The higher contents
of linoleic acid and lignan were observed in short, small and shriveled seeds. The bigger and yellow seeds were
found with a higher content of linolenic acid. Therefore, this study revealed the correlation of flax-quality traits
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with seed morphological characteristics, which can provide theoretical basis in quality breeding of flax via

selecting the morphological traits.
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Table 1 Statistics for seed-coat color, seed length, seed width, seed perimeter, seed surface area and 1000-seed weight of oil

flax germplasms

PER HRAH e/ MHE ¥fH P22 W22 5 FRE (%)
Trait Max. Min. Mean SD Variability Cv

JJ¥ Lightness 58.68 35.15 39.88 2.68 23.53 6.72
1% Redness 10.18 7.42 8.84 0.57 2.76 6.48
i Yellowness 35.15 12.78 15.68 2.43 22.37 15.51
ik (mm ) Seed length 5.14 3.80 4.35 0.24 1.34 5.55
% (mm ) Seed width 2.89 2.00 2.32 0.13 0.89 5.73
R (mm ) Seed perimeter 13.16 9.93 11.25 0.62 3.23 5.53
FERIZE IR ( mm?) Seed surface area 10.90 6.09 7.78 0.82 481 10.57
T-RLH (g ) 1000-seed weight 8.15 3.54 5.48 0.73 4.61 13.26

22 BIEAMBHFR RS

ARG Bk 8 5 REUNT 10% HYIL
A3 AR /INEIAK U A « 5T R R IR 5
FIE BRI 5, b S5 3R A2 S R AU 3.32%,

®2 SHUMRFFESHE SRS ENABRSESRIT

AL IR P SRR ZE AR . HoAay 4 MR
(78 S R A R T 10% , AR B 3R 75 i 78 S de Kk

191K 31.23% , Al WA B 3R 5 A AN [ 53 0 ) 22 57
HWR(E2),

Table 2 Statistics for seed oil, content, fatty acids content and lignan content of oil flax germplasms

EXIN S ON:E /ME ¥iE brifi2s W2 5 AL
Trait Max. Min. Mean SD Variability (% )CV
il (% ) Oil content 45.27 35.30 38.43 1.28 9.97 3.32
FEMER £ i (% ) Palmitic acid content 8.04 5.05 6.19 0.43 2.99 7.01
i iR &t (% ) Stearic acid content 10.04 3.65 5.86 1.00 6.39 17.15
iR 7 12 ( % ) Oleic acid content 38.94 19.24 26.51 3.25 19.70 12.27
MV iR i (% ) Linoleic acid content 27.43 8.80 13.59 2.40 18.63 17.68
TFRMR 2 it (% ) Linolenic acid content 57.82 35.62 47.91 3.52 22.20 7.35
KM £t (mg/g ) Lignan content 7.24 1.29 3.49 1.09 5.95 31.23
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Table 4 Correlation coefficient of seed morpholgical characteristics and oil content

FRLAL AP Yellow-seed varieties

FERLA R Brown-seed varieties

E j: R mME S B WefEE ERFER BERKE BME O BE Wiz ERARK
Max. Min. Mean SD (% )CcVv Max. Min. Mean SD (9% )cVv

ZLJF Lightness 58.68  36.83 4455 8.50 19.08 56.82 3515  39.67 1.90 4.80

£1 & Redness 9.51 7.56 8.51 0.59 6.93 10.18 7.42 8.86 0.57 6.42

HE Yellowness 3515 1337  20.39 8.98 44.04 3160 12.78 1547 1.40 9.04

#i: (mm ) Seed length 476 3.95 4.34 0.31 7.24 5.14 3.80 435 0.24 5.48

Hi%e (mm ) Seed width 2.45 2.00 2.25 0.18 7.81 2.89 2.03 2.32 0.13 5.61

FPRLE K (mm) 12.18 10.03 11.15 0.83 7.48 13.16 9.93 1125 0.61 5.45

Seed perimeter

FERL R (mm?) 8.91 6.09 7.54 1.07 14.26 10.90 6.27 7.79 0.81 10.40

Seed surface area

T-HiTE (g ) Kilo-seeds weight 6.78 3.54 5.35 1.11 20.69 8.15 3.97 5.49 0.71 12.91

iR (% ) Oil content 40.18  35.88 38.72 1.43 3.71 4527 3530 3842 1.27 331

FrtER &t (%) 7.10 5.35 6.27 0.53 8.52 8.04 5.05 6.18 0.43 6.95

Palmitic acid content

AR &t (%) 6.84 4.45 5.93 0.89 14.96 10.04 3.65 5.85 1.01 17.27

Stearic acid content

AR 2 i ( % ) Oleic acid content ~ 29.87 21.87 25.01 2.77 11.09 38.94 1924 2658 3.26 12.27

MR (%) 1466  10.47 12.84 1.48 11.52 27.43 8.80  13.62 243 17.85

Linoleic acid content

PRI i (% ) 5381 4345  49.96 3.14 6.28 57.82 3562  47.82 351 7.35

Linolenic acid content

AW # & (mglg) 5.27 2.42 3.50 0.86 24.69 7.24 1.29 3.49 1.10 31.53

Lignan content
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