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Weed-Vegetation in Upland Field Altered, under Paddy-Upland
Rotation System, from Well-Drained Paddy Field
1. Effect of Soybean Cultivation-Season on the Ecological Characteristics
of Principal Weeds in the First Year of Upland Field
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Table 1. Comparison of emerged weeds in soybean fields with and without paddy-
upland rotation system (/nf)

=) mWo ® E Ome e e
Early season Normal season Late season
# B OE WBM O LEM 0 RBA O BEM O RBME % EM
Weed species Upland field in Ordinary Upland field in Ordinary Upland field in Ordinary
paddy-upland upland paddy-upland upland paddy-upland upland
rotation field rotation field rotation field
B 4 ¥ =
Hygrophytic weed
) )
L E VXAt 405.7 ( 33.2) 0.0C 00) 0.7¢C 0.) 0.0C 0.0) 61.6( 9.2) 0.0C 0.0
Cardamine flexuosa With.
A¥v) Ty 541.3 (4.3 292( 10 320.7 ( 58.9) 64.4 (12.6) 35.7(594)  488( 84
Cyperus microiria Steud.
4432z 75.3( 6.2) 0.0C 0.0) 73.2(134) 00C 0.0 144( 2.2) 0.0C 0.0)

Echinochloa crus-galli
Beauv. var. oryzicola Ohwi

TESF 56.9( 47 0.0C 0.0) 91.9(16.9) 0.0C 0.0) 944 (14.2) 0.0C 0.0)

Lindernia pyxidaria L.

yhy 7oy 199C 09 263.8( 317 194 ( 36) 744 ( 14.6) 166( 25  141.9( 24.6)
Eclipta alba Hassk.
A2XHIY 176( 1.4 0.0C 0.0) 69( 13 00C 0.0 50(C 0.8 0.0C 0.0
Rorippa indica Hochr.
% Dfth 25.7C 2D 04C 0D 07C 0.D 0.7¢ 0.1 08(C 0.2) 09C 0.2
others ]
R 1134.8(929) 313441 5135(942) 139.6(27.4) 591.8(888) 1916(33.2)
Subtotal '

woE KB

Xerophytic weed
L 113C 09 241.2( 3449 151( 28) 236.9(46.5 53.2( 80) 264.7(458)

Eleusine indica Gaertn.

PN 4$61( 37 880120 163C 3.0)  81.3(159 188( 28  694(120)
Digitaria ciliaris
Koeler Henr.

ANYka 0.0C 0.0) 588( 84) 0.0C 0.0  488( 9.6 00C 000  50.0( 87

Portulaca oleracea L.

Zofth 30.7( 2.5) 34( 05 0.0C 0.0 32( 0.6 25C 04 05(C 0.D
others
NEF 81.1(C 1.1 387.2(55.9) 314( 58 310.2(726) 745(11.2) 386.0( 66.8)
Subtotal
& & 12219 (100.0)  700.6 (100.0) 54.9 (100.0)  509.8 (100.0) 666.3 (100.0)  577.6 (100.0)
Total
(1) 1988%4E6 A 5 HiZRE. (2) 198847 B 6 HIBHE. (3) 19884 8 A 5 HiEME

Seeded on June 5, 1988. Seeded on July 6, 1988. Seeded on August 5, 1988.
4) RKEOBEOHKICHRE. (5) FEMAOHFERIESFIcXT 5 R,

Soybeans were seeded 30 days before examination. Numerals in parenthesis are ratios to total.
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Table 2. Changes of emerged principal weeds (/7f) and their dry weight (g /nf) after
soil preparation in bare upland fiéld altered from paddy field

B ﬁ (M lef’z B m (2) ﬂﬁl ﬁ @)
Early season Normal season Late season
B == B i "
Weed species Btk A
Days after 30 60 90 120 30 60 90 30 60
soil preparation
5 %o sy St AN M2 %63 M25 182 00 16 34 22 646
Cardamine flexuosa With. Emerged plants
wYE 11.6 6.9 0.5 0.2 0.0 0.0 0.6 0.6 1.3
Dry weight
By sy St A 1 1069 T3 U4 26 1941 43 4219 269
Cyperus microiria Steud. Emerged plants
wYE 245 2025 T 0.0 919 2116 00 5.8 3716.7
Dry weight
y4REx AR 469 31 1.9 2.6 544 422 329 157 149
. . Emerged plants
Echinochloa crus-galli
Beauv. var, orysicola Ohwi T 91 30 1796 1029 83 B3 180 1%67 152 %1
Dry weight
FEF FeH AR 60.7 500 338 1.3 102.2 1682 5.3 1363 64.6
Lindernia pyxidaria L. Bmerged plants
% E 1.2 1.0 2.8 0.1 6.6 3.2 0.3 6.6 19
Dry weight
FE s FEHEARE 75 6.3 51 44 100 100 9.2 516 438
. Emerged plants
Eleusine indica Gaertn.
ZYE 16 22 720 767 98 1945 3281 85 3878
Dry weight
PR RERK 288 28 194 150 1.3 100 98 172 148
e Emerged plants
Digitaria ciliaris
Koolor Homr. wmE 82 2996 39 263 BT 1M3 M50 220 645
Dry weight

1,2, ZhZFhHE 1 ZOKGORBEELICHY,
Corresponding to cultivation season in Table 1, respectively.
@) ®4, 5ROKNEOHEERBLKIHSY,

Corresponding to days after soybean seeding in Tables 4 and 5.
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Table 3. Changes of emerged principal weeds (/nf) and their dry weight (g /nf) after
soil preparation in bare upland field

=) m\w ® E e i 1o
Early season Normal season Late season
% B @ )
Weed species s Y
Days after 30 60 90 120 30 60 90 30 60
soil preparation .
ey FERK 1842 1184 9.7 724 2138 2175 1034 2413 236.1
Eleusine indica Gaertn. Emerged plants
%Y E 2.7 4308 291 225.2 9%.3 5325 1715 65.2  400.1
Dry weight
PR RER 1 716 538 5h1 1038 778  66.1 641  62.2
Digitaria ciliaris Emerged plants
Koeler Henr. WY E 3H6 P11 T 622 1432 3136 4403 380 3283

Dry weight
(1,(2),8) ZhZThFE 1 ZOKG OFKBEFHITHY,

Corresponding to cultivation season in Table 1, respectively.
(4) $4, SROAREOBERHEBICHESY,

Corresponding to days after soybean seeding in Tables 4 and 5.
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Fig.1. Changes in leaf area index of soybean.
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Upland field in paddy-upland rotation. Ordinary upland field.
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Table 4. Changes of emerged principal weeds (/nf) and their dry weight (¢ /nf) after
soybean seeding in upland field altered from paddy field

=1 ‘ ] T E He ) e
Early season Normal season Late season
# = o
Weed species AEFEREK
Days after 30 60 90 120 30 60 90 30 60
soybean seeding
PRI FEEH 406.7 23 1824 4813 0.7 38 T3 61.6 101.1
Cardamine flexuosa With. Emerged plants
&Y= 12.0 0.0 04 0.6 0.0 0.1 0.8 0.8 16
Dry weight
By s REAK 513 369 0.0 0.0 320.7 1303 1.2 39%.7 2189
Cyperus microiria Steud. Emerged plants
EYE 28 295 0.0 0.0 606 848 0.0 536 2619
Dry weight
. AR 7182 00 00 T2 416 18T 144 146
. . Emerged plants
Echinochloa crus-galli
Beauv. var, orysicola Ohwi & 7 & 108 &5 182 00 27 1358 646 73 7T
Dry weight .
. FEH AR 371 0.0 0.0 0.0 1919 1003 0.3 96 691
Lindernia pyxidaria L. Emerged plants
KW E 2.0 0.1 0.0 0.0 3.2 0.0 0.0 24 0.6
Dry weight
FE U FEEARR 11.3 8.2 43 38 151 122 102 532 381
Eleusine indica Gaertn. Emerged plants
EYE 20 124 314 35 135 1863 714 503 3478
Dry weight
2o FEARK 461 269 75 2.6 194 125 116 188 132
Digitaria ciliaris Emerged plants
Koslor Hon. %M E 79 1340 134 35 466 159 B8l4 %8 1328
Dry weight
(1,02, H1EXEBR,

Refer to Table 1.

BHER TLTEMORKEIENRICBI ZFEREORERR (/n) LEME (g/m) OHER
Table 5. Changes of emerged principal weeds (/7f) and their dry weight (¢ /nf) after
soybean seeding in upland field

E ﬁ (1) nEtz & @ (2) B ﬁ 3
Early season Normal season Late season
® = o '
Weed species REBEREE
Days after 30 60 90 120 30 60 90 30 60
soybean seeding
FE s FEH AR 2413 209 9.7 381 2369 169.7 572 2647 - 225.7
Eleusine indica Gaertn. Emerged plants
&M E 482 2023 1027 179 645 9229 471 73.0 359.0
Dry weight
PR FEHEARE 838 732 294 232 813 560 508 69.4 674
Digitaria ciliaris Emerged plants
Kooler Honr A 117 264 307 1557 2691 4893 10586 329 2375
' Dry weight
(1,(2),03) FE1REBR,

Refer to Table 1.
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Table 6. Changes in ratios of emerged principal weeds and their dry weight in cropping
ground to those in bare ground in upland field altered from paddy field

=1 o x E P ) 1o
Early season Normal season Late season
# B E o
Weed species REBEREK
Days after 30 60 90 120 30 60 90 30 60
soybean seeding
5 R RERE | 119 004 128 249 - 238 230 191 157
Cardamine flexuosa With. Emerged plants
B YE 103 000 08 3.00 - = 1.28 124 124
Dry weight
By T FHEARE 137 03 000 0.00 122 067 005 093 097
Cyperus microiria Steud. Emerged plants
ZYE 093 012 0.0 - 066 040 - 094 067
Dry weight
y4ET RERY 161 05 000 0.00 135 099 057 092 098
Echinochloa crus-galli Bmerged plants
Beauv. var. orysicola Ohwi ' 1 & 360 048 018 000 08 07 03 048 091
Dry weight
7EF FHEAE 06l 000 000 000 18 060 005 069 107
Lindernia pyxidaria L. Emerged plants
‘ ZWME 002 001 000 000 049  0.00 0.00 03 03t
Dry weight
Z ey FEHEAR 151 130 08 086 151 122 11 1.03 087
Eleusine indica Gaertn. Bmerged plants
ZYE 125 061 044 006 138 09 022 1.4 090
Dry weight
FRUS FHAE 157 118 039 017 172 12 L7 .09 08
C e Emerged plants
Digitaria ciliarts
Koslor Home %y E 09 045 004 002 197 06 0% LT 206
’ Dry weight

(1,(2),3) #1REBR,
Refer to Table 1.
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Table 7. Comparison of dry weight (g /10 plants) of principal weeds in the soybean
upland field with and without paddy-upland rotation system

=] o ® @ me o 1
Early season Normal season Late season
= & WO % E WEME %A WEm % EM
Weed species Upland field in Ordinary Upland field in Ordinary Upland field in Ordinary
paddy-upland upland paddy-upland upland paddy-upland  upland
rotation field rotation field rotation field
YRV NG 0.3 - 0.2 - 0.2 -
Cardamine flexuosa With.
¥y sy 7.7 2.4 3.9 2.0 11.5 1.7
Cyperus microiria Steud.
¥42Ex 279.6 - 434 - 144 0.0

Echinochloa crus-galli
Beauv. var. oryzicola Ohwi

TES 0.2 - 0.2 - 0.2 -

Lindernia pyxidaria L.

ey 50.0 8.7 148.4 46.4 85.4 25.0

Eleusine indica Gaertn.

Ay 42.0 68.4 91.2 2115 9.2 34.5
Digitaria ciliaris
Koeler Henr.

(1,(2,3) HB1ERE=SRE,
Refer to Table 1.
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Summary

For the purpose of obtaining some fundamental informations about the ecological weed-
control-system at the paddy-field-utilization in Southern Kyushu, investigations were
executed during the period from 1988 to 1989 on the changes of weed-vegetation and the
ecological characteristics of the principal weeds in the soybean (Glycine max Merr.)-fields
rotationally altered from the well drained paddy field.

In the present paper, we are going to report on those changes and characteristics, ascer-
tained in 1988 concerning the three kinds of seasonal soybean-cultivation: cultivation of
the early season (seeded on 5th of June), that of the normal season (seeded on 6th of July)
and that of the late season (seeded on 5th of August).

1. During the experimental period, in the upland field altered from paddy field, eight
species of hygrophytic weeds and seven species of xerophytic weeds emerged, while in the
ordinary upland field four hygrophytic and ten xerophytic weed species emerged.

In short, the weeds of the early-season-cultivation emerging in the upland field altered
from paddy field were more numerous than those in the ordinary upland field. In the former
field, the weeds of the normal and the late seasonal cultivations emerged twice as much as
those of the early seasonal one.

In the upland field altered from paddy field, about 90% of the total emerged weeds were
hygrophytic. However, Eleusine indica Gaertn. and Digitaria ciliaris Koeler Henr. belonging
to xerophytic weeds emerged even at the beginning of the early-season-cultivation.

2. In the altered upland field LAI (leaf area index) of soybean noted in the early-
season-cultivation was the largest, followed by that in the normal-season-cultivation, the
maximum LAI being 8.2 and 4.2, respectively. LAI in the late-season-cultivation was dis-
tinctly smaller than those in the other cultivation seasons, its maximum value being 1.5.

3. Thirty days after soybean seeding, weeds per square meter reached the maximum,
decreasing afterwards. On the other hands, rapid increasing of dry-weight was occasioned
from 30 days after the soybean seeding, reaching into maximum at 60 or 90 days after the
seeding, beginning to be decreasing, then.

In the bare ground devoid of shading from soybean plants, the weed-growth came to
be inhibited owing to the interspecific competitions among the weeds, inhibition being more
in the early season than in the normal season. Moreover, the growths of hygrophytic weeds
were far more strongly inhibited as compared with those of the xerophytic weeds, while, the
growths of the xerophytic weeds were more inhibited in the ordinary upland field than in
the altered upland field.

4, The weed-emergence and dry-matter increasing were inhibited by the shading from
soybean plants, the inhibition of the latter being more remarkable than that of the former.

The weed-growths were inhibited most distinctly in the early season-cultivation, proba-
bly owing to the largest amount of LAI (leaf area index) of soybean. The weed-growths

were inhibited both in the normal and in the late season-cultivations, but in the latter the
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inhibition was smallest probably owing to the smallest amount of LAI, excepting the cases
of a few species. The inhibition effects were smaller in xerophytic weeds than those in hy-

grophytic ones.



