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Structural Mechanism of Nyctinastic Movement in Leaves and Flowers of
Oxalis corniculata

ZHAO Meng, WANG Xueqin, SUN Yuewen, LU Meiling, XUE Qiongqiong, WANG Yunxia

(Life Science College, Shanxi Normal University, Taiyuan 030000, China)

Abstract: In order to understand the nyctinasty of leaves and flowers of Oxalis corniculata, the leaf pillows and
receptacles were studied by semi-thin section. The results showed that the leaves were completely closed after
dark treatment, and three leaves were tightly closed downward with the leaf axis as the axis. The petals were
completely closed and spiraled into bundles under dark for 8 hours, and the calyx clung to the spiral petals but did
not spiral. The cortical parenchyma cells on the flexor side contracted and the parenchyma cells on the extensor
side expanded when the leaf was opened. When the leaf was closed, cortical cells on the flexor side expanded,
epidermal cells on the extensor side and parenchyma cells on the 3-5 layers of outer cortex contracted. When the
flower closed, the five vascular bundles at the base of the container contracted and merged into two distinct
vascular bundles, and the cell walls were thickened. Cells swell at corner of receptacle. Therefore, the contraction
and expansion of flexor and extensor muscle cells in the leaf occipital control the nocturnal motion of the leaves
of O. corniculata. The nocturnal motion of flowers is mainly related to the enlargement and contraction of the
vascular bundles at the base of the receptorum and the cells at the corner of the receptorum.
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Fig. 1 Oxalis corniculata leaves and flowers under 25 ‘C. A: Leaves fully opened under light, and 3 leaves in the same plane; B: Leaves completely closed
down with the stem as the axis under dark for 8 h; C: Flowers completely open under light; D: Flowers half-open under dark for 4 h, the petals spiral clockwise;
E: Flowers completely closed under dark for 8 h, petals completely closed and spiral into bundles; F: Flowers completely opened under light, and calyx does not

spiral as petals unfold; G: Flower is half-open under dark for 4 h, and calyx slightly spread out but not rotate; H: Flower completely closed under dark for 8 h,

and calyx close to petal but not spiral; I: Flower completely closed under dark for 8 h, calyx lateral view.
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Fig. 2 Microstructure of pulvinus motile cells of Oxalis corniculata. A-G: Cross section; I-N: Longitudinal section. A: Pulvinus when leaf open; B: Flexor side
cells when leaf open; C: Extensor side cells when leaf open; D: Vascular column of pulvinus when leaf open, arrows showing starch granules; E: Pulvinus when
leaf close; F: Flexor side cells when leaf close; G: Extensor cells when leaf close; H: Vascular column of pulvinus when leaf close, arrows showing starch
granules; I: Pulvinus when leaf open; J: Extensor cells when leaf open; K: Flexor cells when leaf open, arrows showing contraction of epidermis and flexor cells;
L: Pulvinus when leaf close; M: Cells on flexor side when leaf close; N: Cells on extensor side when leaf close, arrows showing shrinkage of epidermis and
extensor cells. Ep: Epidermis; Co: Cortex; Va: Vascular bundle; Cal: Calyx; Car: carpel; Ov: Ovule. Bars: A=397 um; B=400 um; C, D, F, G, H=227 um; E=208

um; [=333 um; J=417 um; K, L=147 um; M, N=138 um
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Fig. 3 Microstructure of receptacle base of Oxalis corniculata. A-F: Cross section; G-L: Longitudinal section. A: Receptacle base when flower open; B: Carpel
aggregation when flower open, arrow showing crystals; C: Junction of calyx and carpel when flower open, arrow showing a large gap, triangle showing
vascular bundles; D: Receptacle base when flower close; E: Carpel aggregation when flower close; F: Junction of calyx and carpel when flower close, arrow
showing a large gap, triangle showing vascular bundles; G: Receptacle base when flower open, arrows showing vascular bundles at corner and base of
receptacle; H: Receptacle base when flower close, arrows showing vascular bundles at corner and base of receptacle; I: Vascular bundles at receptacle base
when flower open, arrows showing globular cell clusters with enlarged protrusions; J: Vascular bundles at receptacle base when flower close, arrows showing
no spherical protrusions, but with two separated vascular bundles; K: Cells at corner of receptacle base when flower open, arrow showing the angle between
receptacle and calyx longitudinal section about 160°; L: Cells at corner of receptacle base when flower close, arrow showing the angle between receptacle
longitudinal section and calyx about 130°. Cal: Calyx; Car: Carpel; Ov: Ovule; Va: Vascular bundle. Bars: A, B=666 um; C~F, K, L=227 um; G, I, J=138 um;

H=455 um
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