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Quantitative analysis of weed communities in cotton fields in

cotton-growing regions of Jiangsu Province

QIANG Sheng, HU Jiniang (Department ¢ Agronomy, Nanjing Agricultural University, N anjing
210095, China)

Abstract: The outputs of a principal component analysis (PCA) were ecologically interpreted, after the
overall weed infestation indexes of all weed populations occurred in 82 sampling sites amounted to 57. 5hm?
cotton fields was assessed by visual scoring the level of weed infestation to cotton in seven scales. There
was a close correlationship among the structure of weed community, crop rotation system and geographical
factors. The marked difference in water content of soil resulted from the different crop rotation system
with rice or dry crop significantly diversified weed distribution and occurrence in the cotton fields. T he
cropping rotation system with cotton-rice resulted in identity of weed communities in the cotton fields.
While soil and climate factors determined by geographical regions significantly influenced the communit ies
in the cotton fields with succession of dry—cropping system. All sampling sites were divided into four
groups by PCA. The group of cotton cropping of rotation with rice had such dominants as Echinochloa
crusgalli, Digitaria sanguinalis, Eclipta prostrata and Leptochloa chinensis. Three dry-eropping
succession groups respectively were Huaibel cotton—growing region group with dominant weed E leusine
indica, Digitaria sanguinalis and Portulaca oleracea, Y anhai cotton-growing group with Digitaria
sanguinalis, A calypha australis and Cephalangp los segetum, and Yanjiang cotton—growing group with
Digitaria sanguinalis, Setaria viridis and A calyp ha australis from the north to the south. According to the

above weed distribution and occurrence pattern, weed control strategy was suggested.
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Fig- 1 Thedistribution plot of sam pling sites of weed community in the cotton fields in Jiangsu
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Table 1 Loading of twenty five weed species with the highest loading of the previous three principal components

Weed species Ist—principal ~ 2nd principal ~ 3rd principal hi?
components com ponents components
35. E chinochloa crusgalli - 0.8575 - 0.1368 - 0.024 0. 7546
1. Digitaria sanguinalis 0. 5644 0. 0204 - 0.1102 0.3311
3. Setaria viridis 0. 7840 0.039%4 - 0.0089 0.6163
10. L e tochloa ¢ hinensis - 0.7179 - 0.3957 - 0. 1080 0. 6836
11. Cep halanop los seg etum 0.7634 - 0.0132 - 0.1893 0.6188
9. E chinochloa crusgalli var 0. 5281 0.079%4 0. 0891 0.2931
austro§ ap onensis

25. Arthrax on hispidus 0. 4701 - 0.4384 0.2824 0. 4929
5. Eleusine indica 0.1816 0. 5435 - 0.1510 0.3512
8. Sonchus brachy otus 0. 6953 - 0.1916 - 0.4020 0.6818
7. Cayratia jap onica 0. 6761 - 0.2915 - 0.1024 0. 5526
40. M alachium aquaticum - 0.7020 - 0.2293 - 0.2115 0. 5901
13. Cyp er us rotund us 0. 5461 0.2196 0.3098 0. 4424
6. Veronica persica 0. 8343 - 0.0454 - 0.2612 0.7663
16. L e tochloa p anicea 0.5214 - 0. 3805 0. 2205 0. 4653
21. Cheng odium album 0. 0996 0. 5026 - 0.1644 0.2896
23. Eup horbia humif usa 0. 5504 - 0.0004 - 0.1671 0.3308
24. Portulaca oler acea - 0.3338 0. 5640 - 0.4350 0.6187
27. Ixeris chinensis 0. 5054 0. 1559 - 0.2563 0. 3454
32. A manr ahus viridis - 0.3391 0.2337 - 0.5016 0.4212
33. A rtemisia capillaris 0. 0898 0. 0004 - 0.6305 0. 4056
38. Cheng odium serotinum - 0.2837 - 0.1552 - 0.5241 0.3793
39. A manrathus retrof lex us 0.2304 0. 5520 - 0. 1249 0.3734
45. Cyp er us nipp onicus - 0.1822 0.5714 0. 1074 0. 4243
14. M azus jap onicus - 0.4434 - 0.4504 - 0.1309 0. 4166
19. Pinellia ternata 0. 4474 - 0.3943 0.2587 0. 4226
(A Eigen value 8. 6971 4.1675 3.5381 16. 4027

(%Y _(Tovahinfermdtion 193268 9:2610 7.8625 36:4504




6 : 813

~9.6250 0.5000 ~0.3750 -0.2500 01250 0.0000 0.1250 0.2500 0.3750  0.3000 06250
. T T T T T T T T T T

6 T EE Y
Veron ica persica
0. 8000 |- BIE Sonchus 12 itlJ JL% Cephalaloplos segetum -1
brachyotu: 3 ﬁ]%$ Setaria viridis.
*
0. 6000 - 7T LY E Cayrat;z ;«Zpo;z“"%ls }gg LB Di 4
uphorbia hu * xgzlana m
25 BH 16 YUFH Lepiochion pamicea 9 /B B s ot
Arthrazon hispidus ¥ xe,,_, p undus
£ ¥12 EEX 4 BT Aca[ypha auSira lS 7sis
0. 4000 19 2B Sonchus oleraceus 15 B Metaplezis japonica -
Pinellia ternaia 39 5
*(2:2 INKE nrathus rg?;of[/?;‘;
0.2000 nyea canadensife gt 1 Artemisia s EmE -
lavandulaefolia Eleusine indica¥
17 ﬂﬁf?ﬁ l%ljg’:éiiﬁ 133§?ﬁ£r12mul:1ﬂ;§§ﬂfgg. Digitaria redicosa
- 0.2980E-07 |- 2 lﬁz’;ﬁ fuga Soianim igrum 1 PR Abutilon 31 e goprysyid
T
x 44 HE Xanthium sibiricum¥ c 42‘}5?*Eangulaza
*¥37 Bt FE Aster sublazu; x redon dar:i_'ylon
-0.2000 - 26 AT 4 BATE 45 Ellm‘;rﬁ .
Plantago asiallca. - 42 gPuﬁygonum ’P Cypem; iria  Cyperus nipponicus
ClleﬂDPDdlufﬂ serotinum Zsiflz‘ejdz‘%);t%nm o ’: t};ﬁﬁ
_04000_ 9 A[t th manrathus virtds i = —
1435 7% ﬁz 7K mp [ozeri’;ggs" 2‘1&% Eclipta prostrara Pirtykaca oleracea
Mazus japonicus
—0.6000 1
10 :‘!ﬁ; *40 S8 Malachium aquaticum
—0.8000 Leptochloa chinensis -
*35 B Echinochloa crusgalli
-1.000

2 45 PCA

Fig.2 A two-dimensional scatler plot of PCA ordination for the45 species of the cotton fields in Jiangsu Province
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Fig. 3 A two-dimensional scatter plot of PCA ordination for the 82 sampling sites of weed community in the

cotton fields in Jiangsu Province
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Table 2 The quantitative characteristics of main weed species of weed communities in the cotton fields of the regions

growing cotton in Jiangsu Province

Rice and cotton

Huaibei dryland

Yanhai dryland

Yanjiang dryland

rotation group  group group group
Weed species
F F F F
OWIL (%) OWII (%) owl (%) OWII (%)
1. Digitaria sanguinalis 21.31 100.00 24.08 100.00 34.18 100.00 4283 100.00
35. E chinochloa crusgalli 26.94 100.00 1.92 25.00 0.23 18.75 0 0
2. Eclipta prostrata 15.55 100.00 9.67 100.00 11.58 100.00 7.66  100.00
4. A calyp ha australis 10.06 94.74 11.63 100.00 24.08 100.00 20.63 100.00
3. Setaria virtdis 0.24 34.21 12.43 66.67 8.21 100.00 2239 100.00
5. Eleusine indica 2.51 76.32 24.47 100.00 6.21 93.75 2.4  81.25
24. Portulaca oler acea 4.78 94.74 15.90 100.00 11.17 100.00 0.5 31.25
10. L e tochloa c hinensis 11.88  84.21 0.22 8.33 0.19 25.00 0.31 33.33
11. Cep halanop los seg etum 0.16 44.74 1.72 83.33 13.91 100.00 9.31 93.75
6. Veronica persica 0. 01 5.26 1.70  41.67 12.21 93.75 7.39  87.50
39. A manrathus retrof lex us 0.25 10. 53 7.18 83.33 1.54 37.50 0.3l 12. 50
13. Cyp er us rotund us 0.19 13.16 4.72 100.00 2.65 62.50 8.92  62.50
8. Sonchus brachy otus 0.02 2.63 0.02 8.33 7.85 81.25 3.64 68.75
32. A manrathus viridis 2.57  65.79 2.50 58.33 2.33 50.00 0.4 25.00
40. M alachium aquaticum 7.80  65.79 0.02 8.33 0 0 0 0
23. Eup horbia humif usa 0.59 21.05 0.83 33.33  2.22  75.00 2.77 62.50
16. L e tochloa p anicea 0.24 2.63 0 0 0.03 12.50 6.02  68.75
9. E chinochola crusgalli 0.32 1.32 1.35 58.33 0.77 43.75 6.21 68.75
var. austro=ap onesis

7. Cayratia jap onica 0 0 0.10 8.33 2.88  31.25 2.63 81.25
29. A lter nanthera p hilox eroides 2.45  36.84 0 0 0.01 6.25 0.25 25.00
30. Digitaria redicosa 0.77 5.26 4.65 33.33 0 0 1.97 12.50
17. Calystegia heder aceae 1.08  60.53 0.45 25.00 1.35 56.25 1.79 68.75
31. Physdis angulata 0. 67 18. 42 1.50  58.33 0.09 25.00 0.03 12. 50
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