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Electron Microscopy of the Lipid Accumulation in the Developing Cotyledon of Peanut (Arachis
hypogaea L.) : Kouichi KASHIWABA, Toshiaki MATSUDA and Nobuo CHONAN- (School of Agriculture, Ibaraki
University, Ami-machi, Ibaraki 300-03, Japan)

Abstract : Fine structures in peanut cotyledons during development were observed using scanning and transmis-
sion electron microscopes. Lipids began to accumulate in the cotyledon at an early stage. The parenchyma cells
contained large central vaculoes, small lipid bodies and rough endoplasmic reticulum (RER). In the middle stage,
the small lipid bodies and RER rapidly appeared in cytoplasm and continued to increase until the final stage.
Developed RER formed a three-dimensional network structure. In a part of the developed RER network, dilated
structures developed with numerous small vesicles. The observed dilated structures had RER terminals on the
surface area with an average diameter of about 2~4X1~2ym. Between the middle stage to the final mature
stage, the small vesicles developed directly from the RER terminals and grew into lipid bodies. In addition, these
small vesicles were seen to increase as a result of lipid accumulation within the parenchyma cells ; however, the
number of vesicles decreased in the final mature atage. Additionally, reserve proteins were deposited in smaller
vacuoles formed by the subdivision process of the central vacuole. In the final stage, smaller vacuoles became
protein bodies through the packing of proteinaceous materials. Numerous plastids containing starch grains were
apparent from the early stage. By the final last stage, the amyloplast diameters were smaller than those of a broad
bean. From the observations by scanning and transmission electron microscopes, developed RER networks, RER
terminals and numerous small vesicles seem to be involved in lipid accumulation. We believe that the fromation
of lipid bodies occurs from the developed RER. In addition, calcium chloride was utilized for the fixation of
peanut cotyledon tissue in this electron microscopical study.

Key words : Cotyledon, Lipid accumulation, Lipid body, Peanut, Rough endoplasmic reticulum, Ultrastructure.
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Abbreviations used in figures :
A : amyloplasts, L : lipid body, m : mitochondrion, P : plastid, pb : protein body, sg : starch grain, RER :

rough endoplasmic reticulum, v : vacuole.

Explanation of figures
Fig. 1-8.  Scanning electron microphtographs of cotyledon parenchyma cells.
Fig. 1. Cotyledon parenchyma cell at early maturation stage. Lipid bodies (about 1ym in diameter)
are observed in cotyledon parenchyma cells. (x2,200)
Fig. 2. Developed RER network and lipid bodies. (X 7,500)
Fig. 3. Small bodies (dart) on developed RER network. Small bodies were about 0.1y m in diameter.

(X 22,000)

Fig. 4. Cotyledon parenchyma cell at the beginning of storage starch accumulation. Note RER, lipid
bodies and amyloplast (about 8y m in diameter) are observed. (X 7,500)
Fig. 5. Lipid bodies and developed RER. Note RER forming to three dimentional network (dart). (X

12,000)

Fig. 6. A part of developed RER having dilated structures (dart). Note dilated structure are forming
a part of developed RER networks, and small bodies (dart) on the dilated structure. (X 7,500)

Fig. 7. Fine structure of the cotyledon parenchyma cell at the maturation stage. Note the mature lipid
bodies and protein bodies (about 3ym in diameter). (X 7,500)

Fig. 8. The cotyledon parenchyma cell at the mature stage. There are observed with lipid bodies and
amyloplasts (about 15y4m in diameter). (5,200)

Fig. 9-15. Transmission electron microphotographs of lipid body, plastid, RER in cotyledon paren-

chyma cells.

Fig. 9. Tine strucure of the cotyledon parenchyma cell at early maturation stage. Lipid bodies,
developed RER and Golgi body (dart) are observed near the central vacuole in cotyledon cell. (X

25,000)

Fig. 10. Small lipid bodies (about 0.4 gm in diameter), RER and dividing plastid. (29,000)

Fig. 11. The mature lipid bodies, small lipid bodies and developed RER (dart). The asterisk indicated
the end of developed RER with small dilated structure. (X 20,000)

Fig. 12, Lipid bodies (about 2ym in diameter), vacuole and amyloplasts. Amyloplasts (about 4ym in
diameter) contained with voluminous starch grains. (X 12,000)

Fig. 13, Fine structure of the cotyledon parenchyma cell during middle maturation stage. Note the
protein accumulation (dart) within the subdivided vacuole. (X 22,000)

Fig. 14. Forming small lipid body (dart), mature lipid bodies and long developed mitochondrions. (X

16,000)

Fig. 15, Developing lipid bodies (dart), RER and mitochondrion. The developing lipid bodies are

about 0.2~1ym in diameter (X 16,000)
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