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Histological Similarities of Abscission Layers in the Pedicel of Asian and African Rices and Their
Relatives : 11-Doo JIN, Yoshio SANO* and Jun INOUYE** (Agricultural College, Sunchon National University, Sunchon
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Abstract : Histological peculiarities of the abscission layer between pedicel and spikelet were investigated in Asian

** Faculty of Agriculture, Kyushu University,

rice, African rice, their putative ancestral wild species, and the other nine wild Oryza species. As in the African
rice (O. glaberrima Steud.), both the normally developed and partially developed abscission layers were found in
the African rice’s ancestral wild species (O. barthii). In other wild Oryza species including the putative ancestral
wild species (O. rufipogon and O. nivara) of Asian rice (O. sativa L..), only the normally developed abscission layer
was found. In these wild Oryza species, the parenchymatous cells of the abscission layer cracked completely at
maturity time, except for the wild species O. longistaminata. In the African ancestral wild species, sclerenchymatous
cells were situated around the central vascular tissue, while any sclerenchymatous cells were situated in the other
wild Oryza species. At maturity time, therefore, the thickness of the supporting zone consisting of the central
vascular tissue and the sclerenchymatous cells was greater in the African ancestral wild species than in the other
wild Oryza species. As the result. the latter was essentially more fragile. According to its shape, the abscission layer
was classified into three types : curved, straight, and sunken. All the wild rice plants belonging to the A genome
species had the curved type of abscission layer.

Key words : Abscission layer, African rice, O. glaberrma Steud., Wild rice.
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H. Fully developed abscission layer without any sclerenchyma tissue around central vascular tissue of

O. nivara (W 106)

A—F : at maturity time, G and H : at heading time.

Abbreviations ; a : abscission layer, p: pedicel, ru: rudlmentary glume, sl:sterile lemma, st: scleren-
chyma tissue, sz : supporting zone, v : vascular tissue.
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Fig. 1. Longitudinal sections of abscission region between pedicel and rachilla of cultivated rices and its
wild relatives.

. Fully developed abscission layer of O. barthii (W 822)

. Partially developed abscission layer of O. barthii (W 825)

. Fully developed abscission layer of O. glaberrima (F-8)

. Partially developed abscission layer of O. glaberrima (N-1)

Fully developed abscission layer of O. sativa (V-1)

. Fully developed abscission layer of O. sativa (V-65, an Asian weed rice)

. Fully developed abscission layer without any sclerenchyma tissue around central vascular tissue of
O. rufipogon (W 117)
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Fig. 2. Longitudinal sections of various abscission layers of wild rices at heading time.
A. Curved type abscission layer of O. meridionalis (W 1635)
B. Straight type abscission layer of O. punctata (W 1582)
C. Sunken type abscission layer of O. minuta (W 1318)
D. Sunken type abscission layer of O. officinalis (W 0012)
Abbreviations are the same with Fig. 1.
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Table 1. Some histological peculiarities of the abscission region between pedicel
and rachilla of cultivated rices and its wild relatives.

Species Diameter (gm) Thickness of sclerenchyma Diameter of
and tissue (gm)* supporting
strain Abscission Pedicel Vascular zone (um)
region tissue Palea side Lemma side
O. barthii
W 822 607+32.7 168+33.3 108% 4.6 112+21.1 290+27.6 507+44.1
W 825 574+31.7 435+31.5 93+ 7.8 113£17.1 128£24.9 334+30.6
O. glaberrima
N-1 579+24.9 441+21.8 101=x 5.7 132+12.2 281+13.8 513£16.7
F-11 569+23.0 407+15.2 100 7.1 85+20.8 285+23.1 471+33.1
N-9 572+17.3 431+£20.0 102+ 6.9 107+12.9 144+14.7 353+19.9
F-8 565+ 30.6 427+30.6 9%+ 4.8 102+£15.7 135+13.7 332+24.2
O. rufipogon
W 117 515x32.0 461+40.8 98+10.0 0 0 98+10.0
W 149 323+11.7 294+13.2 77+ 8.1 0 0 77+ 8.1
O. nivara
W 106 330+18.3 293+13.9 72+ 9.5 0 0 72+ 9.5
W 630 371%£21.2 314%20.3 77t 6.4 0 0 77 6.4
O. sativa
V-1 412+30.3 37028 .4 94+ 6.2 93+ 8.7 101+ 8.1 288+14.8
V-65 394+31.7 332+10.6 87+ 5.6 34+ 9.4 48+10.4 169+21.9

* Thickness of the sclerenchymatous tissue surrounding central vascular tissue at the
supporting zone. Values are means*standard deviations.

Table 2. Difference of the histological peculiarities of the abscission region among
wild Oryza species.

Diameter (um) Thickness of
Genome Species Strain sclerenchyma
Adscission Pedicel Vascular  tissue (um)
region tissue
AA 0. longistaminata W 1573 469+13.2 420+19.0 101+5.8 0
O. meridionalis W 1625 370%16.1 326+24.1 77+6.9 0
W 1635 375+20.9 340+20.9 77+4.2 0
BB O. punctata(2n) W 1582 280+ 9.1 244+10.4 48+3.4 0
BBCC O. punctata(4n) W 1564 301+ 8.5 258+11.6 62+4.5 0
O. minuta W 1318 305+16.5 267+15.7 58+3.6 0
W 1319 299+ 4.7 265+ 9.5 55+2.7 0
cC O. officinalis W 0012 262+13.8 236+14.6 50+4.4 0
W 0065 312+11.1 272+ 9.7 59+4.0 0
CCDD 0. alta W 1147 287+10.8 263+11.8 52+3.0 0
0. latifolia W 1155 244+ 6.0 216+ 6.6 55+3.4 0
EE O. australiensis W 0008 326+26.9 290+26.7 83+9.8 0

* Thickness of the sclenchymatous tissue surrounding central vascular tissue at the
supporting zone. Values are means*standard deviations.
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Table 3. Relation between tensile strengths
required to detach spikelet from its pedicel in
the wild and cultivated rice species.

Species Tensile strength (g)
and var.
or strain Heading time Maturity time*
Mean=*S. D. Mean+S. D.
O. barthii
W 822 191+38.4 126+44.6
W 825 213+54 .4 62+46.1
O. glaberrima
N-1 184+37.5 109+49.0
F-11 185+33.2 102+37.8
N-9 231+29.6 95+27.9
F-8 237+33.2 75+21.2
0. nivara
W 106 129+16.1 -
W 630 157+15.6 ~
O. rufipogon
W 117 259+35.0 -
W 149 123+30.0 -
0. sativa
V-1 160+37.7 126 £27 .4
V-65 167+46.8 41+31.2
O. longistaminata
W 1575 190+26.9 -
O. meridionalis
W 1625 82+16.7 -
W 1635 138+25.7 —
O. punctata (2n)
W 1582 157+32.6 -
O. punctata (4n)
W 1564 162+11.6 —
O. minuta
W 1318 90+18.4 -
W 1319 113%£30.6 -
O. officinalis
W 0012 113+17.9 -
W 0065 169+23.5 -
0. alta
W 1147 119+27.5 -
O. latifolia
W 1155 105+34.4 -
O. australiensis
W 0008 180+37.9 -

* — : Grains had shattered from the panicle at
maturity.
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