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Weed Occurrence and Competitive Characteristic under
Different Cultivation types of Rice(Oyriza sativa L.)

4. Differences in Competitive Characteristics for Mineral Nutrition
Im, I.B*., J.0. Guh** and J.C. Chun***

ABSTRACT

Differences in competitive characteristics for mineral nutrition were compared with rice and weeds
according to rice planting types like the traditional hand transplanting, machine transplanting of young
(10days old) and mature(30days old) seedling, flood direct seeding of germinated seeds and dry direct
seeding of dry seeds.

There was a slight competition for such nutrients as N, P, K, Ca, and Mg by E. crus-galli and E .
kuroguwai in transplanting cultivations. However, nutrient uptake by rice in direct-seedings was severely
inhibited throughout the whole growth period by the two weeds including annual weeds such as S . Juncoides
and C. difformis. The competition for nutrients at different cultivation types was mainly governed by the

dominant weeds.

Key words . weed competition, nutrition competition, rice cultivation type.
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Table 1. Comparison of inorganic nutrient content (%) at different times (week) after transplanting in rice
and major weeds as affected by interspecific competition under different transplanting types.

Nutrient content (%)

Nutri- Species Hand transplanting 30-day seedling machine tr. 10-day seedling machine tr,
ents 5 7 9 4 6 8 10 5 7 9 11
N ORYSA 3.05a 2.0la 2.37a 5.05a 2.65b 2.04ab 2.2lab 4,152 2.62a 1.78a 1.71b
ORYSA/C 2.82a 1.88a 2.i4a 5.05a 2.57b 2.05ab 2.02ab 3.62b 2.10bc 1.57a 1.63b
ECHCG/C 2.58a 1.77a 2.1a 3.03b 209 1.68b 1.8 2.87c 1.78 1.39a 1.49
ELEKU/C 2.98a  1.94a 2.29a 5.18a 2.92a 2.39a 2.56a 4.20a 2.39ab ]1.66a 1.98a
P,O;, ORYSA 0.996 0.62c 0.72ab (.10b  0.83¢c 0.65b 0.58ab 1.03a 0.82a 0.66b 0.54a
ORYSA/C 0.82c 0.58 0.5lc 1.12ab 0.,89c 0.64b 0.52b 0.96a 0.90a 0.7lab 0.48a
ECHCG/C 1.13ab 0.79b 0.69b 1.26a 1.0lb 0.92a 0.73ab 1,04a 0.87a 0.77a 0.59a
ELEKU/C 1.19a 0.97a 0.8la 1.16ab 1.,12a 0.92a 0.79a 1.16a 0.95a 0.80a 0.6%9a
K,O ORYSA 4.7la 4.8%ab 4.67b 3.39b 3.73b 4.28b 3.80b 2.33b 3.05b 3.80b 4.02ab
ORYSA/C 4.68a 4.48b 4.41b 3.49p 3.37b 4.83ab 3.10c 2.17b 2.68b 3.49b 3.17c
ECHCG/C 4.6la 5.24a 5.52a 3.74ab 3.86b 4.85ab 3.67bc 2.52b 2.67b 4.08b  3.50bc
ELEKLU/C 4.53a 5.12a 4.85b 4.28a 4.96a 5.99a 4.64a 4.39a 4.69a 5342 4.7la
Ca ORYSA 0.18b 0.19p 0.22a 0.20ab 0.22b 0.24a 0.2la 0.20ab 0.20a 0.2la 0.2la
ORYSA/C 0.19ab 0.14c 0.20a 0.16b 0.22b 0.23a 0.23a 0.18b 0.23a 0.2la 0.19a
ECHCG/C 0.29a 0.25a 0.22a 0.2lab 0.17b 0.{7a 0.21a 0.22ab 0.2l1a 0.24a 0.24a
ELEKL/C 0.19ab 0.19b 0.2la 0.27a 0.29a 0.17a 0.22a 0.26a 0.25a 0.24a 0.2%a
Mg ORYSA 0.18bc 0.13b 0.13bc 0.20b 0.16b 0.15b 0.13b 0.19p 0.l16c 0.16b 0.i3b
ORYSA/C 0.15¢  0.14b  0.12¢ 0.19p 0.17b 0.16b 0.13b 0.16b 0.16c 0.l14c 0.12b
ECHCG/C 0.28a 0.30a 0.27a 0.29a 0.27a 0.31a 0.26a 0.30a 0.28a 0.29a 0.26a
ELEKU/C 0.21b 0,18 0,18 0.20b 0.18 0.17b 0.15b 0.20b 0.2ib 0.16b 0.14b

ORYSA = Oryza sativa without competition,

ECHCG/C = Echinochloa crus-galli with competition,

ORYSA/C=Oryza sativa with competition
ELEKU/C = Eleocharis kuroguwai with competi-
tion

a . Average of four replication, mean seperation in a column of each nutrient by DMRT at 5% level.
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Table 2. Comparison of inorganic nutrient content(%) at different times(week) after seeding in rice and
major weeds as affected by interspecific competition under different seeding types

Nutrient content (%)

Nutri- Species Flood seeding Dry seeding
ents 5 7 9 11 13 6 8 10 12 14
N ORYSA 7.4la  4.26a 2.32abc  1.93ab  2.0la 6.78a 5.54a 2.43ab  1.82ab 1 84c
ORYSA/C 4,156 2.9I1c 1.88¢ 1.93ab  1,74ab 4. 26c 3.32 1.97¢ 1.77ab  1,80c
ECHCG/C 4.73b  2.25e 1.22d 0.90d 0.95¢ 4.48bc  2.68d 1.74c 1.06¢ l.11d
ELEKU/C 4.38b 332 2.34ab  1.99ab 1.68ab 4.44bc  3.45¢ 2.51ab  2.13a 2.27a
SCluu/C 4.63b 3.69d 2.51a 2.13a 1.85ab  4.79b 3.72b 2.62a 1.68b 2.05b
CYPDI/C 4.53b 2.83d 1.97bc  1.34c 1.48b
P,O; ORYSA 1.33b  1.04b 0.81c 0.75¢d  0.67¢ 1.34ab 1.13b  0.88b  0.83ab 0.66b
ORYSA/C 1.23b 1.00b 0.82bc  0.77cd  0.66¢ 1.19b 1.04c 0.886  0.76ab 0.59b
ECHCG/C 1.44b 1.08b 0.76c 0.69d 0.68¢c 1.18b 0.84d 0.79b 0.68b  0.66b
ELEKU/C 1.35b 1.18b 0.97b 0.86¢ 0.82b 1.30b 1.43d 1.31a 1.08a 0.93a
scuu/C 1.62b  1.53a 1.37a 1.06b  0.90b 1.63a 1.49a 1.39a 1.09a 0.94a
CYPDI/C 2.04a  1.72a 1.37a 1.20a 1.09a
K,O0 ORYSA 2.66c  2.63c 2.40e 3.49¢ 3.39% 2.93b 3.12b 3.03b 3.90b 3.63b
ORYSA/C 2.48c  2.77c 2.7d 312 2.82¢ 2.86b 2.77b 2.53¢ 3.74b 3.69b
ECHCG/C 2.73¢  2.54c 2.49de  3.48c 3.30c 2.82b 2.96b 2.77c  3.94b 3.20b
ELEKU/C 3.73b 3.59b  4.23b 4.96b 4.6lab 3.40a 3.54a 3.Na 5.31a 4.59a
sCuu/C 3.49b 3.74b 3.85¢ 5.44a 3.80bc  3.64a 3.67a 3.87a 5.82a 3.99ab
CYPDI/C 4.45a  4.66a 4.79a 5.77a 5.13a
Ca ORYSA 0.35ab  0.20c 0.26bc  0.22¢ 0.25¢ 0.296 0.22b  0.24bc  0.21ab  0.23bc
ORYSA/C 0.14c  0.17c 0.21d 0.18¢  0.22d 0.13d 0.17b 0.22¢ 0.20b 0.20¢
ECHCG/C 0.290 0.34b 0.29bc  0.26bc  0.20c 0.31a 0.39a 0.34a  0.21ab  0.22bc
ELEKU/C 0.24bc  0.28b 0.24c 0.23bc  0.24¢ 0.24¢ 0.38a 0.22¢ 0.23ab  0.35a
sCuuy/C 0.30b 0.31b  0.32b 0.32ab 0.31be 0.30a 0.31a 0.30ab 0.29a  0.29ab
CYPDI/C 0.45a 0.43a 0.48a 0.38a 0.38a
Mg ORYSA 0.23¢  0.19c 0.18¢c 0.16d  0.14b 0.24a  0.22b 0.20b 0.i7b 0.15¢
ORYSA/C 0.18¢ 0,20c 0.18¢ 0.17d 0.15b 0.17¢  0.24ab 0.23b  0.16b 0.16bc
ECHGC/C 0.33a  0.32a 0.31a 0.2%a 0.27a 0.25a 0.30a 0.33a 0.24a 0.25a
ELEKU/C 0.18 0.22bc  0.22bc  0.20c 0.18 0.20b  0.22b 0.22b  0.21ab  0.20b
SCuuy/C 0.25bc  0.25abc 0.25b 0.19¢ 0.16b 0.25a 0.24ab 0.22b  0.20ab 0, 18bc
CYPDI/C 0.32ab 0.29ab 0.26ab 0.22b  0.17b

ORYSA = QOryza sativa without competition,
ECHCG/C = Echinochloa crus-galli with competition,

SCI JU/C = Scirpus juncoides with competition,

ORYSA/C = 0ryza sativa with competition
ELEKU/C= Eleocharis kuroguwai with competi-
tion

CYPDI/C = Cyperus difformis with competition

a . Average of four replication, mean seperation in a column of each nutrient by DMRT at 5% level,
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Fig. 1. Nitrogen content of rice as affected by
weed competition at different cultivation
types. (HT, 30MT, 10MT, FDS and DDs
indicate conventional hand transplanting,
machine transplanting with 30-day-old
seedling, machine transplanting with 10
-day-old seedling, flood direct-seeded
rice and dry direct-seeded rice)
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Fig. 2. Calcium content of rice as affected by weed
competition at different cultivation types.
(HT, 30MT, [OMT, FDS and DDS indi-
cate conventional hand transplanting,
machine transplanting with 30-day-old
seedling, machine transplanting with [0
-day-old seedling, flood direct-seeded
rice and dry direct-seeded rice)
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Table 3. Comparison of inorganic nutrient absorption amount at different time (week) after transplanting
in rice and major weeds as affected by interspecific competition under different transplanting types

Nutrient absorption amount{mg/m?)

Nuiri- Species Hand transplanting 30-day-old seedling transplanting 10-day-old seedling transplianting
ents 3 7 9 4 6 8 10 5 7 9 11
N  ORYSA 10559a  14709a 302962  2065a 74092  10688a 190132  3337a  10420a  13289a  20580a
ORYSA C 9907b  12870b 20578  2096a 6980a 87602 12397 2715b 5347b  6415b  10522b
ECHCG C 230c 384c 1235¢ 30b N2 944c 1716¢ 83d 673¢c 1104d 28224
ELEKU-C 24 574 1665¢ 176b 1308b 2043¢ 3064 1747 4866b 3803¢ 3287¢
P.0, ORYSA 3410a 4537a 9204a 450a 2321a 3405a 4990a 828a 326la 4928a 6499a
ORYSA C 2864b 3971b  4904b 465a 2417a 2735b 3191b 720a 2291b  2901b 3098b
ECHCG C 101c 171c 406¢ 13b 156¢ 3tle 666¢ 30c 329¢ 6ild 1117
ELEKU C 89¢ 287¢ 389¢ 19b 502b 787¢ 946¢ 483b 1934b 1833¢ 1842¢
K.O ORYSA 16306a  35712a  39697a  1387a 104292 224232 32691a  I873a  12130a 2837la  43974a
ORYSA:C 164412 30670b  42407b  1448a 91532 20639a  19025b  1628a 6823b  14260b  20462b
ECHCG/C 410b 1137¢ 3246¢ I 394b 2714b 33514 73b 1009¢ 3240¢ 6629¢
ELEKU-C 340b 15316¢ 3526¢ 146b 2223 5121b 5554 1826a 9549ab  12234b  12376bc
Ca ORYSA 606a 1390a 2812a 82a 613a 1257a 1807a 161a 1034a 1941a 2527a
ORYSA'C 630a 924b 1923b 66a 398a 983a 1412a {35ab 386b 838b 1226b
ECHCG. C 25b 5d¢ 129¢ 2b 26b 129b 192b 6¢ 79¢ 191d 455b
ELEKU'C 14b 56¢ 153¢ 9 130b 145b 263b 108b 309b 350c 668b
Mg ORYSA 606a 951a 1517a 8la 4474 786a 1118a 153a 636a 1193a 1363a
ORYSA'C 27a 958a 1134b 79a 462a 684a 79%b 120b 407b 572b 775b
ECHCG'C 25b 65b 159¢ 3b 43¢ 90b 237 9d 106¢ 230c 492
ELEKU/C 16b 33b 131lc b 81b 145b 180c 83c 428b 367bc 374c

ORYSA = Oryza sativa without competition,

ECHCG/C = Echinochloa crus-galli with competition,

ORYSA/C = Oryza sativa with competition
ELEKU/C = Eleocharis kuroguwai with competi-
tion

a . Average of four replication, mean seperation in a column of each nutrient by DMRT at 5% level.
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Table 4. Comparison of inorganic nutrient absorption amount at different times{(week) after seeding in rice
and major weeds as affected by interspecific competition under different seeding types

Nutrient absorption amount (mg/m?)

Nutri- Species Flood seeding Dry seeding
ents 5 7 9 11 13 6 8 10 12 14
N ORYSA 1304b 7233a 9735a  18487a  27262a 1437b 105152 11922a 188902  25697a

ORYSA'C 647d 2165¢ 2171¢ 4113¢ 7496b 971¢c 2766c  3105¢ 4715bc  6593¢
ECHCG. C 1906a 5450b 5036b 5436b 7206b 2531a 8112b  8898b  6481b 8715b
ELEKU C 670¢c 674d 934d 16824 2540c 155d 5524 996d 2145cd  4206d
SCuu,C 343d 668d 745de  1061de  1735¢ 163d 372d 524a 835d 1968e
CYPDI C 240d 334d 242 265e 497¢

P,O; ORYSA 234b 1766b 3399a 7184a 9087a 284b 2145b  4317a 7115a 9218a
ORYSA C 192b T44c 947¢ 1641c 2843c 271b 866c  1387b 3025¢ 2161c
ECHCG/ C 580a 2616a 3137b 4]168b 5158b 667a 2543a  4040a 4158b 5182b
ELEKU C 207b 240¢ 387d 727d 12404 46¢ 229d 320bc  1088cd  1723cd
scuu ¢ 120¢ 277¢ 407d 5284 844de 53¢ 149¢ 278¢ 545d 902d
CYPDI/C 108¢ 203¢ 169¢ 238d 366e

K.0 ORYSA 468¢ 4466b 100702  33431a  45979a 621b 5922b  14865a 40478a  50697a
ORYSA:C 387d 2061c 3199b 6649¢  12149¢ 652b 2307¢  3987b 9963¢  13516¢
ECHCG: C 1100a 6152a 102792 20959b  25031b 1593a 8960a 14166a 24089b 23123b
ELEKU 'C 571b 729¢d 1688¢ 4191d 6970d 119¢ 566d 1477¢ 5347d 8505¢d
scuu . C 258e 677cd 1143cd  2709e 3564¢ 124¢ 367d M4c 2910e 38304
CYPDL'C 236e 350d 589d 1142f 1724e

Ca ORYSA 62b 340b 10912 2107a 3391a 61b 418b 1177b 2180a 3212a
ORYSAC 22d 126¢ 243b 522¢ 948¢ 30b 142¢ 347¢ 533¢ 733¢
ECHCG C 117a 823a 1197a 1570b 1820b 175a 118la  173%9a 1284b 1727b
ELEKU C 37c 57 96bc 194d 363d 8b 6lc 87d 232 649cd
scuu‘c 22d 56¢ 75¢ 159d 291de 10b 3le 60d 145¢ 278d
CYPDI C 24cd Sle 39¢ 75e 128e

Mg ORYSA 40b 323b 755b 1533b 1899b 51b 418b 981b 1764a 2095a
ORYSA C 28¢ 149¢ 208¢ 362¢ 646c 39b 200¢ 362 426b 586b
ECHCG C 133a 775a 1280a 1732a 2048a l4la 908a 1688a 1467a 1963a
ELEKU C 28¢ 43¢ 88cd 169d 272d Tc 35d 87d 211b 371b
SCuT.-C 19d 45¢ T4cd 93e 150e 9¢ 24d 44d 100b 173b
CYPDI C 17d 34c¢ 32d 44f 5f

ORYSA = Ory:a sativa without competition,
ECHCG/C = Echinochloa crus-galli with competition,

SCIIU/C = Scirpus juncoides with competition,

ORYSA/C= Oryza sativa with competition
ELEKU/C= Eleocharis kuroguwai with competi-
tion

CYPDI/C = Cyperus difformis with competition

a . Average of four replication, mean seperation in a column of each nutrient by DMRT at 5% level.
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Rate (% of weed-free) of absorption amount of nitrogen

Rate (% of weed-free) of absorption amount of potlassium

120

30MT

120

83 49 35 21 7

Days before heading

Fig. 3. Nitrogen absorption of rice by heading
stage as affected by weed competition at
different cultivation types. (HT, 30MT,
IOMT, FDS and DDS indicate conven-
tional hand transplanting, machine trans-
planting with 30-day-old seedling,
machine transplanting with 10-day-old
seedling, flood direct-seeded rice and dry
direct-seeded rice)

Rate (% of weed-1{ree) of absorption amount of phosphate
120,

o . "

63 49 35 21 7

Days before heading

Fig. 4. Phosphate absorption of rice by heading
stage as affected by weed competition at
different cultivation types. (HT, 30MT,
10MT, FDS and DDS indicate conven-
tional hand transplanting, machine trans-
planting with 30-day-old seedling,
machine transplanting with 10-day-old
seedling, flood direct-seeded rice and dry
direct-seeded rice)
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Fig. 5. Potassium absorption of rice by heading
stage as affected by weed competition at
different cultivation types. (HT, 30MT,
10MT, FDS and DDS indicate conven-
tional hand transplanting, machine trans-
planting with 30-day-old seedling,
machine transplanting with 10-day-old
seedling, flood direct-seeded rice and dry
direct-seeded rice)

Rate (% of weed—-{ree) of absorption amount of calcium
120

L 30MT
100}

10 MT

before

Days

heading

. Calcium absorption of rice by heading
stage as affected by weed competition at
different cultivation types. (HT, 30MT,
1I0MT, FDS and DDS indicate conven-
tional hand transplanting, machine trans-
planting with 30-day-old seedling,
machine transplanting with 10-day-oid
seedling, flood direct-seeded rice and dry
direct-seeded rice)
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Rate (% of weed—free) of absorption amount of magnesium
120

30MT
100}

N
83 49 35 21 T

Days before heading

Fig. 7. Magnesium absorption of rice by heading
stage as affected by weed competition at
different cultivation types. (HT, 30MT,
I0MT, FDS and DDS indicate conven-
tional hand transplanting, machine trans-
planting with 30-day-old seedling,
machine transplanting with 10-day-old
seedling, flood direct-seeded rice and dry
direct-seeded rice)
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