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Abstract: In order to determine the lipid accumulation and its relationship with carbohydrates

and protein,and to investigate changes of fatty acids during the seed development period, the
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precoucious walnut seeds were used as materials in this paper. The results showed that the oil
bodies were first observed at the 60™ day after flowering (DAF) in the embryo. The period of
oil bodies observed in cotyledon was later than that in embryo. The number of oil bodies in-
creased rapidly after 100 DAF both in the parenchyma cells of embryo and cotyledon. The
number of starch grains was accumulated after 50—60 DAF and decreased after 70—110 DAF,
following which the number stabled at a low leve. The protein bodies were first observed at
the 70th DAF, and then increased gradually during the period of 70—110 DAF. 120 days after
flowering , the organelles began to disintegrate and disappear. In the period of seed maturity,
the cells of cotyledon and embryo consisted of oil bodies and protein bodies. In the develop-
ment of walnut seeds, the lipid content of the seeds increased constantly during the period of
70—110 DAF. The soluble sugr and starch content were decreased. The protein content in-
creased rapidly during the period of fast accumulation of lipid in the seeds, and achieved to the
maximum at the 90" DAF. The lipid content significantly and negatively correlated with the
soluble sugar and starch content(P<C0.01), but positively correlated with the protein content
(P>>0.05). Six fatty acids were detected in the development of walnut seeds. Among them,
the content of unsaturated fatty acids was increased and the content of saturated fatty acids
was decreased with the development of the walnuts. During the period of seed maturity, the
linoleic acid content was 63. 1%, which was the highest among all the fatty acids, The oleic,
linoleic and o~Linolenic exhibited different accumulation patterns. According to the results,
the accumulation patterns of lipid, carbohydrates and protein were different, which indicated
that the lipid synthesis was achieved largely by soluble sugar directly from the photosynthesis
of leaves and peels rather than transiently accumulated starch. The lipid and protein accumula-
tions were independent processes in the developing seed. During the seed development period
of the walnut, the oleic acid and linoleic acid accumulated simultaneously and showed signifi-
cant positive correlation. It suggested that the genes for A9stearoyl acyl-carrier protein desat-
urase(SAD) and A12 fatty acid desaturase 2(FAD2) were the major determinants for impro-
ving the composition of fatty acids in walnuts.
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Fig. 1 The ultrastructure of embryos cell and cotyledon cell observed in the development process of walnut
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Fig.2 Changes of lipid, total protein, soluble sugar and
starch content in development process of walnut
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