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Gross Morphological and Herbicide Susceptibility Variation
in Collections of Echinochloa Species

Chun J.C.,* H.S. Shin* and J.S. Kim**

ABSTRACT

Three varieties of Echinochloa crus-galli (L) Beauv. and five collections different in gross morphology
from the E. crus—galli species were obtained in a lowland rice field located in Jukjeol-Ri, Soyang
-Myeon, Wanju-Kun, Jeonbug to compare the ecological and physiological characteristics. There were
great variations in seed dormancy, relative growth rates, days required to panicle emergence and panicle
morphology among the collections. On the basis of the cluster analysis using the different characteristics,
the collections were divided into three groups; E. crus—galli var. frumentaceae and its two ecotypes, F.
crus—galli var. echinata and its two ecotypes, and E. crus—galli var. crus-galli and its one ecotype.

There were differential responses in percent germination and post-germination growth of the collections to

butachlor (2-chloro-2’, 6—diethyl-N-butoxymethyl acetanilide) .
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1. Panicle moho of Echino
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Table 1. Percent germination of Echinochloa seeds
stored at 4°C for 7 months” .

Table 2. The mean relative growth rates of
Echinochloa collections?

PGR _(mg/mg/day)

Collection An interval day eclipsed after sowing

number 10-20 20-30 30-40 40-50 50-60
1 100.6cd 86.1a 20.9c 33.5a 33.7a
2 [19.6ab 57.5b 51.1ab 40.2a 16.7 cd
3 108.2bc 64.1b 33 6bc 37.4a 33.2a
4 98.8cd 51.7b 35.1ab 34.3a 9.2d
5 89.0d 57.7b 386abc 28.1a 17.7bed
6 103.7 ¢ 83.8a 44 9ab 32.0a 29.1 ab
7 8.6d 60.1b 599a 375a 402a
8 125.7a 83.0a 20.6ab 367a 272 abc

Y Means in a colum followed by a common letter
are not significantly different at the 5% level
by Duncan’s mutiple range test.
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Table 3. Days required to panicle emergence for
Echinochloa collections and the leaf
stage at which the panicle was emerged

and the plant height at which the
panicle was completely produced*’ .

Collection Percent germination Collection Day Leaf stage Plant height
number Light Dark number (range) (cm)
1 55 ¢ 20 bcd 1 74 b 10-12 116 b
2 84 b 14 cd 2 47 f 10-11 142 a
3 94 a 14 cd 3 60 e 10-11 140 a
4 95 a 35 be 4 78 a 11-12 82 e
5 4e 4 d 5 81 a 9-11 105 ¢
6 89 ab 83 a 6 45 f 10-11 115 b
7 40 d 0 b 7 65 d 11-12 135 a
8 10 e 0d 8 70 ¢ 10-11 95 d

» Means in a column followed by a common
letter are not significantly different at the 5%
level by Duncan’s multiple range test.

Y Means in a column followed by a common letter
are not significantly different at the 59% level
by Duncan’s multiple range test.
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Table 4. Variation of panicle characteristics in

Echinochloa collections”

R Panicle No.of No.of No.of
Collection . . .
length spike spikelet panicle
number R .
{cm} /panicle /panicle plant
1 18.3 bc 21.3 de 676 ¢ 11.3 cd
2 1.0 ab 14.8 ¢ 1167 b 10.5 d
3 21.1 a 29.3 a 2511 a 11.7 cd
4 9.3d 14.8 ¢ 278 de 25.5 a
5 10.3 d 12.7 ¢ 253 de 158 b
6 12.3d 13.3¢ 499 ¢ 16.0 b
7 16.0 ¢ 203 b 704 ¢ 6.0 b
8 11.5d 9.5d 244 e 13.0 ¢

Y Means in a column followed by a common
letter are not significantly different at the 5%
level by Duncan’s multiple range test.
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Fig. 2. Difference in seed size of Echinochioa
collections
(The figure indicates collection number) .

Table 5. Morphological differences in panicle of Echinochloa collections having awned spikelet!’,

No.of awned No.of awnless Percent
Collection spikelet spikelet awned spikelet Length
number /panicle /panicle (A X100) of awn
(A) (B) A+B (cm)
1 124 b 305 a 29 29D
b 115 b 227 a 34 2.3 b
! 249 a 63 b 80 2.7 a

1 Means in a column followed by a common letter are not significantly different at the 5% level by

Duncan’s multiple range test,



Table 6. Seed weight and size of Echinochloa
collections® .

Collection 100-seed Seed size 'mm
number weight ‘mg Length Width  Thickness
1 273 ¢ 3.15¢  2.04 ab 1.24 ¢
2 146 € 252d 1.46 d 0.91 e
3 131 e 2.53d 1.39 d 0.88 e
1 470 a 403a 2.13a 1.55 a
Bl 461 a 399a 2.04ab 1.3% a
6 242 d 3.15 ¢ 1.67 ¢ 1.13d
7 351 b 3.66 b 1.87 be 1.15 d
8 376 b 3.78a 1.98 ab 1.49 b

" Means in a column followed by a common
letter are not significantly different at the 5%
level by Duncan’s multiple range test,
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Fig. 3. Dendrogram of taxonomic relationship in
Echinochloa collections,

1. Spikelets long—awned.
2. Spikelets red to purple . spikes 20-21.
3. Secondary spikes absent. -oeeeeeeesee D
3. Secondary spikes present.---(7. E crus
—galli var. echinata)
2. Spikelets pale green . spikes 13-14. - 6
1. Spikelets awnless or very short awn,
4. Culm ascending . spike arrangement par-
tially opposite.
5. Grow in upland. oo 2
5. Grow in moist or lowland.--(3, E crus
—galli var. crus—galli}
4. Culm erect . spike arrangement alternate,
6. Culms  25-26,- 4. E.crus—-galli
var. Frumentacea)
6. Culms 13-16.
7. Secondary spikes absent. «cc-reeeeeeeee (51
7. Secondary spikes present. -veeeeree (&)
Fig. 4. Key to the Echinochloa collections.
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Table 7. Effect of butachlor on germination and
post-germination growth of Eckinochloa

collections? .

Growth
Collection Percent germination (% of control)
number (% of control) " Shoot  Root
3 DAT 5 DAT length length
] 8 d 72 be 41 cd 42b
2 47 ¢ 91 a 74 ab 10 ¢
3 6 d 42 d 33 d 13 ¢
4 81 a 82 ab 85 a 73 a
5 8d 23 e 37cd 45D
6 48 c 93 a 70 b 80 a
7 58 be 97 a 73 ab 53 b
8 45 ¢ 62 c- 48 ¢ 44 b

Y DAT=days after treatment,
Means in a column followed by a common letter
are not significantly different at the 5% level by
Duncan’s multiple range test. )
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