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Study on Structure and Cotyledon Diversity in Seeds of Wild Malania
oleifera, a Rare and Ancient Plant Species in Southeast Yunnan

Wang Juan ', Pu Tian?

(1. Eco-development Academy, Southwest Forestry University, Kunming Yunnan 650233, China; 2. College of Forestry,
Southwest Forestry University, Kunming Yunnan 650233, China)

Abstract: The structure of the fruit and seed, the multiple cotyledons in the seed embryo and their diversity
characteristics of the rare and ancient plant of Malania oleifera, which is unique to China, have been studied
deeply in terms of morphological anatomy and comparative development. The morphological and anatomical
characteristics of the fruit and seed structure of M. oleifera have been revealed, and the diversity and regularity of
the cotyledons in the seed embryo of M. oleifera have been discovered for the first time, and from the anatomical
point of view, it is explained that the seeds of M. oleifera are physiological afterripening seeds and can not ger-

minate in time. The results showed that the pericarp and seeds of M. oleifera accounted for 58.52% and 41.47% of
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the fresh weight, 27.0% and 73.0% of the dry weight of the fruit, respectively; the fresh weight of seeds is
12.48-29.61 g, which is composed of seed shell, endosperm and embryo. They account for 29.57%, 70.41% and
0.022% of the fresh weight of seeds, and 20.71%, 79.29% and 0.006% of the dry weight of seeds. Therefore, the
seed embryo is very small and the endosperm is rich. The seed embryo consists of cotyledons, plumule, hypocotyl
and radicle, but the number of cotyledons in the seed embryo varies from 2 to 5, and the number of cotyledons in
the seed embryo with 3 and 4 cotyledons accounts for the vast majority(more than 87%), and the number of coty-
ledons in the seed embryo increases with the elevation of the distribution of M. oleifera. This is the first time to
find the multi-cotyledonous and its diversity phenomenon in the seed embryo of M. oleifera, the multi-cotyledons
and diversity of the seed embryo of M. oleifera were caused by the relatively primitive position and ancient char-
acteristics of the angiosperm system at the early stage of the evolution of M. oleifera, rather than the natural vari-

ation or gene mutation under normal conditions. This discovery has important scientific significance and in-depth

research value of M. oleifera in angiosperms.

Key words: Malania oleifera; seed; embryo; cotyledon; diversity; ancient
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Fig. 1 Morphological structure of fruits and seeds in M. oleifera
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Table 1  Fruit quality indexes of M. oleifera
S /IMA BRME ¥ LR bRt TR R
AL T/ g 29.72 59.01 39.71 38.99 5.08 0.13
LR/ mm 38.30 50.16 42.27 41.85 1.99 0.05
RS /mm 33.65 46.02 38.60 38.42 1.89 0.05
b6 it /g 12.48 29.61 16.47 16.18 2.49 0.15
FhFHiAS/mm 28.56 39.73 32.76 32.71 1.67 0.05
FFHF/mm 20.96 30.82 27.45 27.43 1.47 0.05
JRZL B i I /g 7.60 19.47 11.60 11.59 1.82 0.16
R A/ mm 25.85 37.09 29.77 29.79 2.55 0.09
HF I/ mm 19.86 29.28 23.37 23.15 1.42 0.06
HR it /g 13.87 37.03 23.24 22.90 3.56 0.15
AR R A AR /mm 2.62 6.10 476 479 0.61 0.13
SRR YA R /mm 3.88 9.24 5.58 5.43 0.87 0.16
B it /g 3.76 18.33 4.87 4.69 1.46 0.30
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Fig.2 Number of cotyledons in seed embryo of M. oleifera
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Fig. 3 Percentage of the number of cotyledons of M. oleifera at different altitudes
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Fig. 4 Anatomical structure of M. oleifera embryos
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