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Relationship between Degree of Grain Shedding end
Histological Peculiorities of Abcission Region of Red
Rice (Oryza sativa L.) Collected in Korea

Won Jae Lim*, Kwang Kwi Choi* and Il Doo Jin*

ABSTRACT : In order to investigate the degree of grain shedding of red rices collected in Korea,
breaking tensile and breaking bending strengths of 269 varieties ; 82 Korean and 100 foreign red rices and
87 Korean cultivars including 26 native varieties, 30 Japonica-Indica hybrids and 31 Japonica type
varieties, were measured at harvest time. Also, histological characteristics of abscission region between
spikelet and pedicel were observed.

The breaking tensile and breaking bending strengths of both Korean and foreign red rices were weaker
than those of Japonica-Indica hybrids which were known as easily shedding varieties in Korea,

Abscission layers were observed in the majority of Korean red rices except for 5 varieties, and those of
all varieties belonging to both long grain types and “Sare”s were cracked completely at harvest time,
while those of round grain types were not cracked except one variety. The breaking tensile and breaking
bending strengths of the tested varieties having cracked abscission layer were weaker than those of non
-cracked ones.

Both strengths of breaking tensile and breaking bending were positively correlated with diameter of
supporting zone and thickness of sclerenchyma tissue surrounding central vascular tissue of suporting zone

at 0.19% significant level, respectively.
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Table 1. Distribution of red rices and cultivars classified by breaking tensile and breaking bending

strengths,
A : Breaking tensile strength.

Number of varieties

Group Breaking tensile strength(g) Total Mean+S E.
51- 81- 111- 141- 171- 201-
-50 80 110 140 170 200
Korean red rices*
L-RY 4 5 2 1 12 93+ 7.8
R-R? 7 12 11 3 33 105+ 4.4
R-B¥ 3 10 10 6 3 32 124+ 6.9
Sare® 3 1 1 5 72+26.4
Total 3 14 28 23 11 3 82 109+ 4.0
Foreign** 2 22 32 21 12 7 4 100 114+ 3.9
Cultivars
Native Var. 1 13 4 4 4 26 150+ 6.9
Japonca-Indica 1 8 15 6 30 124+ 4.2
Japonica Type 6 17 8 31 187+ 3.8
Total .~ 1 9 28 16 21 12 87 154+ 4.0
B. Breaking bending strength
Number of varieties
Group Breaking bending strength(g) Total Mean=+S . E,
5.1- 10.1- 15.1- 20.1- 25.1- 30.1- 35.1- 40.1-
-5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0
Korean red rices*
L-RY 4 6 1 1 12 12.9+1.26
R-R? 13 17 3 33 11.4£0.56
R-B? 8 16 5 1 2 32 14.4%+1.21
Sare? 3 1 5 8.2+3.63
Total 3 26 39 9 2 1 2 82 12.6+0.61
Foreign** 2 36 40 9 3 3 5 2 100 13.8+0.74
Cultivars
Native Var. 13 3 2 4 4 26 19.44+1.62
Japonica-Indica 17 10 2 1 30 15.9%0.70
Japonica Type 4 8 11 5 3 31 32.5+1.03
Total 30 13 8 13 15 5 3 87 22.9+1.02

*Korean red rices ! 1) Long grain type varieties having red seed coat, 2) Round grain type varieties having red
seed coat, 3) Round grain type varieties having brown seed coat, 4) Recently collected red rices by Gyveonggi

Provin.O.R.D.
**Foreign red rices,
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Fig. 1. Relationships between breaking tensile strength and breaking bending strength in the Korean red
rices, foreign red rices and cultivars. *. See table 1. **; Nat. '@ Native varieties, J-l:
Japonica-Indica hvbrids, Jap. : Japonica type varieties.
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Fig. 2. Morphological difference among cracked
abscission layer(A : Long grain type vari-
ety-having red seed coat), none craked
abscission layer(B : Round grain type
variety having red seed coat) and absent
abscission layer(C : Round grain type
variety having brown seed coat) (X 320).
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at the top of pedicel, sc: sclerenchyma
at the abscission region, sl : sterile
lemmas, and v : vascular tissue,
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Table 2. Relationship between morphologica! char-
acteristics of abscission layer and degree
of grain shedding in the Korean red

rice,
.. Breaking  Breaking
Group* A[bs'm:fl‘on Nga_;)f tensile bending
aye : strength (g) strength(g)
L-R"  Cracked 11 87+ 5.3*** 11.9%0.81
Absent 1 160 24.0
R-R?  Cracked 1 75 Co110
Nonecracked 32 106+ 4.4 11.4%0.58
R-B» None 29 114+ 4.3 12.4+0.21
cracked
Absent 3 222+ 8.7 33.0+1.73
Sare”  Cracked 4 49+15.9 4.8+1.45
Absent 1 166 22.0
Total Cracked 16 77% 6.6 10.14£1.03
None cracked 61 110+ 3.1 11.9+%0.41
Absent 5 198+15.2 29.0+2.68
* See Table 1.

** Morphological characteristics of abscission layer,
Cracked : Cracked abscission layer, None
cracked : None cracked abscission layer are for-
med between pedicel and spikelet, and Absent :
Abscission layers are absent.

*** NMean+S E.
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Fig. 3. Longitudinal section of the abscission
region of rice grain(Sal Sare, X 160).
Note ; a : Abscission layer, pd : Diameter
of protrusion at the top of pedicel, pl:
length of protrusion at the top of
pedicel, sc: Thickness of sclerenchyma
at the abscission region,
lemmas, sz Diameter of supporting
zone, ra . Rachis, ru . Rudimentary
glumes, and v : vascular tissue.

sl : sterile
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Table 3. Histological peculiarities of abscission region between pedicel and spikelet in the Korean red

rice. .
Diameter of Diameter of Diameter of Thickness of Length of
Group* No.of protrusion central supporting scler.enchyma protrusion
var, at the top of vascular zone tissue at the top of
pedicel (gm) tissue (#m) (gem) () pedicel (um)
L-RY 12 363+ 8.1 89x2.5 246x 8.5 78+ 4.4 347+29.8
R-R? 33 326+ 3.9 80+1.1 193+ 2.8 57+ 1.2 176+ 7.9
R-BY 32 316+ 3.2 78£0.9 200t 9.2 61+ 4.5 156+ 7.0
Sare® 5 313+11.5 761+3.3 178+41.2 51+18.7 102+11.0
Total 82 327+ 2.9 80+0.8 203+ 5.0 61+ 2.3 189+ 9.6
* See Table 1.
** MeantS E.

Table 4. Correlation coefficients between degree of grain sheddings and histological peculiarities in the

Korean red rice.

Diameter of  Diameter Diameter Thickness Length of

Group No. of protrusion of central of ) of protrusion

var, at the top vascular supporting sclerenchyma  at the top

of pedicel tissue zone tissue of pedicel

Breaking Long grain 12 -0.6581* -0.5570 0.6016* 0.7754** -0.8025**
tensile  Round grain 70 0.2785* 0.1179 0.6670"** 0.6812*** 0.0441
strength Total 82 0.0219 -0.0464 0.5278*** 0.5568*** -0.2137
Breaking Long grain 12 -0.5203 -0.4157 0.7007* 0.8238** -0.6573"
bending Round grain 70 0.3536™* 0.2283 0.7879*** 0.7914*** 0.0835
strength Total 82 0.2029 0.1202 0.7259*** 0.7548*** -0.0266

*, **, *** . Significant at 5%, 1% and 0.1% probability level respectively,
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