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Histological Peculiarities of the Abscission Layers of African Rice, Oryza glaberrima Steud. and Its
Relation with Degree of Grain Shedding : II-Doo JIN, Jun INOUYE* and Nyat Quat NG** (Suncheon National
Univ., Suncheon 540, Korea. * Faculty of Agriculture, Kyushu Univ., Fukuoka 812, Japan ; **Int, Inst. Trop. Agr. (IITA),
Nigeria)

Abstract . Using 30 floating and 12 ordinary rice varieties of African rice (O. glaberrima Steud.), breaking tensile
and breaking bending strengths required to detach a rice grain from its pedicel were measured using an
unbonded gauge type transducer, and abscission layers between rachilla and pedicel were investigated
anatomically.

Both breaking tensile and breaking bending strengths of floating rice were smaller than those of non-floating
rice. In each of floating and non-floating rice, strongly positive correlations were observed between both the
breaking strengths, whereas linear regression differed between the two rices. In most varieties of both floating and
non-floating rices, abscission layers were formed and were found to be cracked at maturity, similar to that
observed in Asian rice (O. sativa L.) varieties. In the rest of the varieties, incompletely developed abscission layers,
which have not been observed in the Asian rice were observed. However, no varieties without an abscission layer
were observed in this study. In the varieties with an incompletely developed abscission layer, both the breaking
strengths, diameter of supporting zone and thickness of sclerenchyma around the central vascular bundle at the
supporting zone were larger than those of the varieties having a normally developed abscission layer. The results
suggested that the easily shedding habit of the floating varieties of African rice might be due to normally
developed abscission layers, which were small in both diameter of supporting zone and the thickness of

sclerenchyma tissue around the central vascular tissue at the supporting zone.
Key words : Abscission layer, African rice, Floating rice, Grain shedding, Oryza glaberrima Steud.

TI7VATIETYTRE (O. sativa L.) DIEZIZ7 FPRRL S TR WD 77 ) B FRFT7 VT
79U HhFG (O. glaberrima Steud.) D3I ATV FEL ODHEMAEL, TREEIZL XICHETT S L
3. 1%ERZT ) HTEHEED O. barthii » o bR THLT?, 7 7Y H0O—I6, i, ¥=+
ELET, HEMCREELASLI EPESNE BREMES, =Y 2 —il|E» S F + NBfhE
WIZ ok, BEUFRIZ2REMEIIZEAER L, M F CTOHBIZEBE S N T 51017,
st CHLREIZEN L TwWa IRy, 7Y TRGL CDOT 7 VAL T YT & BRI AKFE, FERE

DIEMDIZERERH D1, 77 ) HFEOFRIZT >

#, PB BRI L B 2 ERINESME L Z L OB

NII-Electronic Library Service



476 HAMEY % =

OE OE59% (1990)

M5, TYTREOZREOBEACZ D70 ORI
PIThN T 5120,

FESE, T7)AIRWOFRICONT, TITHG
DIFFE & LB L s o BB RME R Z O ftho A # 4
RERVRFEIC DWW THEL T ah, KEETIE7 7
7 KRB YERG 30 6078 « Rff & @G 12 Ak - 250
PRS2 FET L L L bIT, BRILEVER
ZHH O 5T 2 BRYTHBERERLIC 2R & 1 % Bt &
WKOLTREIRRENBE 21T 7D T, ZORSE
AHET S,

e E BE

A LT 7Y AFED S & iFHE 30 A - R
IITA 705, EEFE 12 5058 - 2% IRRI » 5433
EZFILDTH-7, o O&kEIE, 1987 &
WHMKERBETENICEOT, #1141 FD75 2
Fo 7Ry bEBW, 1THE2E Y M 1KYy 2
PR, 1RRIAREE L, il Tl 8IFRIARE&RHT
T, HEREEREBRFGTICBLTRIEL 2.

Wik S B O RIE I IIFEEER A b — > 7 —
UHREXHEE (UT=1kg) 2R, BlE/NERE
FATIZE ] o5k > THAVINEBE D SBENL 2 DICE S 2
51 THURGEE | &, WE/IVEEICE A8 gl
SR> THDV/INERED SBEN 2 DICE T 247 [Hidh
SRR REIE L, RS & WUNEER E Bb
ha ik 4-5AMB I, ERLESGD 1KY
FODREE 3—4 KL, FEDLHED 2—3 KD
L IREBEICEE T 58 30 RO 2 BE it L 7,

INEAE SR IR L O RIC TR & 1 5 B8 % 8

Table 1.
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Varietal difference in the degree of grain shedding of African rice.

Number of Tensile strength (g)
Rice
varieties <50 51—80 81—110 111—140 141—170 Mean=+S.D.
Floating 30 5 14 9 2 76+24.7
Non-
floating 12 3 5 4 130+20.7
B. Bending strength
Number of Bending strength (g)
Rice 6 12.1 18.1 24.1 M
. - 1= A= A= 4.1— eant
varieties <6.0 120 18 0 24 0 300 30.1< SD.
Floating 30 20 9 1 6+3.0
Non-
floating 12 7 2 2 1 18+12.4
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Fig. 1. Relation between tensile and bending
strengths of floating rice and non-floating rice
varieties of African rice.
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Fig. 2. Longitudinal sections of abscission region between pedicel and rachilla of African rice.
1: Normally developed abscission layer of floating rice variety (x95). 2 : Partially developed
abscission layer of non-floating rice variety (x95). 3 : Irregularly developed abscission layer
of floating rice variety (x95). 4:Palea side of the irregularly developed abscission layer
(x385).

Abbreviations

A : abscission layer, P : protrusion at the top of pedicel, R : rudimentary glume, SC: scleren-
chyma tissue, SL : sterile lemma, SZ : supporting zone, V : vascular tissue.
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Table 2. Classification of the floating and non-floating rice varieties of African rice by the his-
tological peculiarities of abscission layer.

Number of varieties

Rice Abscission layer Type of abscission layer*
Cracked Uncracked None Total Normal Irregular Partial Total
Floating 30 0 0 30 23 3 4 30
Non-floating 12 0 0 12 3 2 7 12

* Type of abscission layer ;
Normal : normally developed abscission layer (Fig. 2-1), Irregular : irregularly developed abscission layer
(Fig. 2-3 and 4), Partial : partially developed abscission layer which observed at lemma side of pedicel

but not at palea side (Fig. 2-2) .
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Table 3. Difference of the breaking tensile and
breaking bending strengths among the
variety groups classified by histological
peculiarities of abscission layer.

Type of Number of Breaking strength(g)
abscission varieties

layer* Tensile Bending
Floating

Normal 23 68+18.6 5+1.8
Irregular 3 80+11.0 8+2.0
Partial 4 120+£15.7 11+2.5
Non-floating

Normal 3 115+ 5.8 7£1.0
Irregular 2 133+£11.3 17£6.8
Partial 7 136+24.4 22+4.2

* Abscission layer ; Normal, Irregular and Partial are
the same with Table 2. Values are means =+ standard
deviations.
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Table 4. Difference of the histological peculiarities of abscission region between floating and non-
floating rice varieties.

Histological peculiarities

Type of Number

abscission of Diameter of Diameter of Diameter of Thickness of
layer* varieties supporting vascular sclerenchyma

pedicel (xzm) zone (gm) bundle (zm) tissue (zm)

Floating

Normal 23 422+25.1 248+30.2 95%5.6 76+15.0
Irregular 3 424+10.6 290+27.3 98+3.2 107+ 9.1
Partial 4 429+16.1 370+15.2 93+7.7 138+11.3
Non-floating

Normal 3 355+ 7.8 172+ 1.7 88+7.5 42+ 3.5
Irregular 2 473+33.6 281+£32.5 87+6.4 98+13.4
Partial 7 45762 .4 3631+46.7 83x5.9 141+21.7

* Abscission layer ; Normal, Irregular and Partial are the same with Table 2.

Values are means * standard deviations.

Table 5.
abscission region of the grain.

Correlation coefficients between degree of grain shedding and histological peculiarities of

Histological peculiarities

Breaking Number
Rice of Diameter Diameter of Diameter of Thickness of
strength varities of supporting vascular sclerenchyma
pedicel zone bundle tissue
Tensile Floating 30 -0.0382 0.7117*** -0.2161 0.7238***
Non-floating 12 0.0263 0.3971 -0.3095 0.4231
Total 42 0.0826 0.5442*** -0.5632%** 0.5855***
Bending Floating 30 -0.0557 0.7456*** -0.2213 0.7932***
Non-floating 12 0.1691 0.5060 -0.4165 0.5287
Total 42 0.1765 0.5542*** -0.5916*** 0.5987***

***Significant at the 0.1 % level.
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