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Table 1 Weed species and densities under different tillage and fertilizer treatments

Weed species

Density (plants'm™)

CM EM CK NT NS
Commelina communis 46a 00c 0.0c 1.3b 0.0c
Portulaca oleracea 46a 20c 43 ab 3.0b 16¢
Eclipta prostrata 16b 20b 16b 46a 00c
Cyperus difformis 6.7 a 0.0c 23b 3.0b 0.0c
Eleusine indica 98.6 a 46.3 b 1116 a 20.0c 3.6d
Digitaria sanguinalis 19.3a 6.0c 9.3c 15.0b 13.7b
Acalypha australis 56b 76a 8.3a 43b 00c
Echinochloa crusgalli 0.0b 0.0b 0.3a 0.0b 0.0b
Polygonum aviculare 0.0b 0.0b 0.0b 0.3a 0.0b
Celosia argentea 23a 0.0c 06b 0.3b 00c
Amaranthus retroflexus 03c 0.0d 0.6b 10a 0.0d
Physalis minima 0.0b 0.0b 0.3a 0.3a 0.0b
Setaria viridis 00c 0.3b 1.0a 00c 00c
Amaranthus blitum 5.0a 2.3b 00c 00c 0.0c
Calystegia hederacea 1.3a 0.0b 0.0b 0.0b 0.0b
Bidens biternata 0.0b 0.3a 0.0b 0.0b 0.0b
Commelina benghalensis 50b 53b 9.3a 13c¢ 03c
Total density 1549 a 721b 155.5a 544 c 19.2d

CK: WIRALCRMEAE, TAEFTAI R, BHL); CM: JE ]2 A I (TERE AT 26, M, JEAEHE30 thm™(T-E)); EM: Jii M I8 b 5l fr) 2
FACINTEREAT A 5, Bidh, MEAEH30 thm™2(T-E)); NT: Bt TR S (EHEE);, NS: SBT3 (EMIE). ANF/NE TRk 0

% 7 5% (P<0.05).

CK: Control group (no fertilizer input, no straw mulching, tillage); CM: Apply decomposed cattle dung 30 t-hm~ dry weight (no
straw mulching, tillage); EM: Apply earthworm-treated cattle dung 30 t-hm™2dry weight (no straw mulching, tillage); NT: No-tillage,
no straw mulching (no fertilizer); NS: No-tillage, straw mulching (no-fertilizer). Small letters show significant difference (P<0.05).
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Table 2 The relative densities of weed species under different tillage and fertilizer treatments

. Relative density (%)

Weed species cM EM CK NT NS
Commelina communis 3.0a 00c 00c 24b 00c
Portulaca oleracea 3.0 bc 28c 28c 55b 8.3a
Eclipta prostrata 10c 2.8b 10c 85a 0.0d
Cyperus difformis 43a 0.0c 1.5b 55a 0.0c
Eleusine indica 63.7 a 64.2 a 71.8a 36.8b 18.8¢c
Digitaria sanguinalis 124 c 8.3d 6.0d 276b 714 a
Acalypha australis 36¢c 10.5a 5.3 bc 79b 0.0d
Echinochloa crusgalli 0.0b 0.0b 0.2a 0.0b 0.0b
Polygonum aviculare 0.0b 0.0b 0.0b 0.6a 0.0b
Celosia argentea 15a 00c 04b 06b 0.0c
Amaranthus retroflexus 0.2b 00c 04b 1.8a 00c
Physalis minima 00c 00c 0.2b 0.6a 0.0c
Setaria viridis 0.0b 04a 0.6a 0.0b 0.0b
Amaranthus blitum 3.2a 3.2a 0.0b 0.0b 0.0b
Calystegia hederacea 0.8a 0.0b 0.0b 0.0b 0.0b
Bidens biternata 0.0b 04a 0.0b 0.0b 0.0b
Commelina benghalensis 3.2b 74 a 6.0 a 24 bc 16¢

CK. CM. EM. NTHINS[FEZFE1. AR/NGF-RERIHZE 5 53 (P<0.05).
CK, CM, EM, NT and NS see Table 1. Small letters show significant difference (P<0.05).
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Table 3 The biodiversity indices of weed under different tillage and fertilizer treatments

. Treatments
Indicators oK oM EM NT NS
Shannon-Wiener index 1.46 1.68 1.49 1.53 1.03
Pielou index 0.64 0.71 0.73 0.81 0.86
Simpson index 0.47 0.30 0.37 0.24 0.43
Margalef index 1.81 1.91 1.55 1.43 0.79

CK. CM. EM. NTHINS[HE#£1. CK, CM, EM, NT and NS see Table 1.
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Figure 2 The biomass of Eleusine indica under different
tillage and fertilizer treatments

Small letters show significant difference (P<0.05), and capital
letters show extremely significant difference (P<0.01). CK,
CM, EM, NT and NS see Table 1.
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Figure 3 The yield of maize under different tillage and fer-
tilizer treatments

Small letters show significant difference (P<0.05), and capital
letters show extremely significant difference (P<0.01). CK,
CM, EM, NT and NS see Table 1.
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Impact of Different Tillages and Fertilization Patterns on Weed
Community and Corn Yield in an Organic Farmland

Wenjing Bo', Liyue Guo"?, Jing Li, Jiguang Wei', Caihong Li", Yong Li, Gaoming Jiang1*
"State Key Laboratory of Vegetation and Environmental Change, Institute of Botany, Chinese Academy of Sciences, Beijing
100093, China; *State Key Laboratory of Crop Biology, Shandong Agricultural University, Tai'an 271018, China

Abstract Weed, as an important component of agricultural ecosystem, is a difficult trouble in organic farming man-
agement. Applying different organic fertilizers to change the competitive pattern of weeds may be a new approach for
weed control. We aimed to investigate the impact of different tillage and fertilization patterns on weed density, biomass,
and biodiversity and crop yield in a temperate organic corn field. We used 5 treatments: no fertilization (CK), cattle dung
(CM), earthworm manure (EM), no-tillage (NT) and no-tillage with straw mulching (NS). We found 17 species of weeds in
the organic field. CK produced the highest total weed density, but the weed biomass and biodiversity index was lower than
with CM and EM. EM produced the highest total weed biomass, and that of Eleusine indica increased by 192.6% and
224.8% (P<0.01) as compared with CK. The species richness and biodiversity index was lower with EM than CK; how-
ever, EM produced the highest dominant concentration degree. Total weed density, total weed biomass and biodiversity
were lower in NS than in NT. As well, the yield of maize was greater with EM than CK (increased 40.2%, P<0.01) and CM.
Thus, the application of cattle dung composted of earthworms could increase the yield of maize and the dominant con-
centration of weed community in organic farmland.

Key words biodiversity, biomass, dominant species, fertilizer, weed community
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