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Observation on fruit growth dynamics and embryo development process of Cypripedium japonicum
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Abstract; Fruit growth dynamics of Cypripedium japonicum Thunb. at different development stages after
pollination were observed and analyzed. And seed viability and embryo development process were also
studied by TTC and normal paraffin section methods, respectively. The observation results show that
morphological mature time of C. japonicum fruit is about 110 d, in which, after pollination, 0-20 d is
the first fast growth period, 20-30 d is the first slow growth period, 30-50 d is the second fast growth
period and 50-110 d is the second slow growth period. Growth dynamic changes of vertical and horizontal
diameters of C. japonicum fruit are similar but dynamic growth curve of horizontal diameter is gentler than
that of vertical diameter, and fruit vertical and horizontal diameters at morphological mature stage are
48.87 and 13.59 mm, respectively. The mature seeds are consisted of endopleura, exopleura and sphere
embryo without endosperm, and air cavity exists between endopleura and exopleura. While, abortive
seeds only possess endopleura and exopleura, without sphere embryo. The embryo development type of
C. japonicum is caryophyllad type, and the time from forming zygote after fertilization to developing the
mature sphere embryo is about 95 d. During development stage of seed embryo, the first unequal
transverse fissure of zygote forms basal cell and terminal cell. Basal cell develops into suspensor cell with
highly vacuolated, which does not further divide and degenerate and disappear gradually. Terminal cell is
not involved in suspensor forming and finally forms sphere embryo through mitosis. The inner integument
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develops into one layer of impermeable endopleura clunged to embryo at seed mature stage. Dynamic
growth changes of vertical and horizontal diameters of seed embryo are similar, and vertical and horizontal
diameters of mature sphere embryo are 208. 71 and 106. 19 pm, respectively. Seed viability of C.
Japonicum is higher with 56% viable seeds. According to these research results, it is conjectured that
germination rate of C. japonicum seed is low under natural state, which relates to compact seed coat,
smaller embryo and nutritional components deficiency due to no endosperm.
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1. Fe kA 22 87 A A RR Wild plant of Cypripedium japonicum Thunb.; 2. E A6 8 B3 kA 25 kE C. japonicum plant with flower bud; 3. EEAEH] #ik/R
S5 Full flowering stage, arrow showing ovary; 4. ARG 20 d B Showing ovary at 20 d after pollination; 5. NS 60 d Y SRS Showing fruit
at 60 d after pollination; 6. 7/RIZH 5 90 d MY S Showing fruit at 90 d after pollination; 7. /REZH /G 120 d (2R 5 Showing fruit at 120 d after

pollination; 8. /R¥ZKE 150 d FYRSE Showing fruit at 150 d after pollination.

E1 FAEXEHPEKAZRIBMIES
Fig. 1 External morphology of fruit of Cypripedium japonicum Thunb. at different development stages
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Fig. 2 Dynamic change of vertical and horizontal diameters of fruit
of Cypripedium japonicum Thunb. at different development stages
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1. JEHETE S F Seeds without viability; 2. 7 4 1E J1FfF Seeds with viability; 3. FiRKE FF Seeds with abortive embryo.
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Fig. 3 Morphology of Cypripedium japonicum Thunb. seed treated by TTC method
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1. #8555 d NIZRR 45T Zygote just fertilized at 55 d after pollination; 2. =G 60 d B Y AR 5 IR Two-cell proembryo at 60 d after
pollination; 3. #1570 d LAY = 41 B JF IR Three-cell proembryo at 70 d after pollination; 4. 2} /5 85 d JE W A9 WU 4N A T JE JR IR T-shaped
proembryo with four-cells at 85 d after pollination; 5. $ZF}JE 90 d JE M AYFWIEERIR Early sphere embryo at 90 d after pollination; 6. #Z¥3J5 120 d Y
ERIE IR, 87~ AR T 173 R 4k Sphere embryo at 120 d after pollination, showing suspensor began to degenerate; 7. #Z#1 /5 150 d, FRAKIR 1L K Suspensor
disappearing at 150 d after pollination; 8. FZ#3 )5 205 d HY AR T Mature seed at 205 d after pollination.
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Fig. 4 Embryo characteristics in Cypripedium japonicum Thunb. seed at different development stages
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1. WHMFIF Abortive seed; 2. IEH & B ZER Normally developed blastula; 3. TUH ZER Abortive blastula.
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Fig. 5 Comparison of abortive blastula with normal blastula of Cypripedium japonicum Thunb.
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Fig. 6 Dynamic change of vertical and horizontal diameters of
embryo in Cypripedium japonicum Thunb. seed at different
development stages
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