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Abstract: To better understand the mechanisn of weed occurrence and suppression effect of cropson weeds, we conducted
a 4-year field experiment in 4 crops under different tillage and fertilization regimes in Ansai, Shaanxi, China The ecies
composition, seed density, diversity and the similarity were measured in il seed bank of ybean (Glycine max), com
(Zeamays), Red Bean (Samen Phaseoli ) and potato (Solanum tuberosum). The tillage and fertilization treatments in
each crop included till-chemical fertilizer (CF), till-organic manure (QM ), till no fertilizer (ON), no-till chemical
fertilizer (NF), no-till-organic manure (NM) , and no-till-no fertilizer (NN). The results shaved that (1) There were
12 weed Pecies in 1965 seedlingsfram 24 il samplesin 4 crops These ecies belonged to 7 fanilies and 12 genuses and
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94% of them were annual weeds Bangtou grass (fugax nees ex steud) , anaranth (Acalypha australis) , large crabgrass
(Digitaria sanguinalis) and Poa(Poa sphondylodes) were the dominant gpecies and accounted for 87%; (2) In 0-20am il
of different treaments, weed density ranged from (282 9 + 63) o (7482 5 +1078 3) seds m'°. There were
significant differences (P <Q 01) inweed density anong crops, tillage systans, and fertilization regimes The ranking of
weed seed density was Red Bean plot > potato plot > sybean plot > com plot anong 4 crops, tillage plot > no-tillage
plot between 2 tillage treaments, and organic fertilizer plot > Fertilizer plot > no fertilizer plot among fertilization
treaments (3) Soil seed bank had the highestweed density in NM Red Bean and the lovest density in NN corn The rich
index was the highest (2 30) in CF soybean and the lovest (0. 29) inNN Red Bean The diversity index was the highest
in NN soybean (5 56) and the lovest in CF Red bean (0. 45). The ecological advantage of NF cormn was the highest (1

35) and that of CF sybean was the lovest (0. 17). Among the fertilization treatments, the similar coefficient of il seed
bank ranged fran O © 0. 63 in tilled system and from O 67 t0 O 92 in no-till systen. Asa rexult, com and ybean were
optimal crops to inhibit weeds in the dry land faming region of the Loess Plateau, and the best treaimentswere NM com,
NF soybeans and NM sybean The ecological benefits of these crops include inhibiting the gpread of weeds campetitive to
crop, maintaining high diversity and equilibrium of weeds, decreasing weed density in il seed bank and optimizing il

enviromrment
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Table1l Influencesof four cropsand treatmentson relative abundances of il dan hant gecies
Treament Red bean plot Potato plot Soybean plot Com plot
CF 100% 36% 26% 71%
a 84% 33% 47% 32%
CN 76% 85% 31% 44%
NF 82% 54% 56% 83%
NM 84% 53% 40% 61%
NN 88% 76% 78% 44%
1 Polypogon fugax nees ex steud, 2 Digitaria sanguinalis (L. ) Soop; 3 Acalypha australisL inn; 4 Portulaca oleracea L inn
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Fig. 1  The impact of different crops and treatments to soil seed bank Fig.2 The impact of different crops and treatments to soil weed seed
density bank density
33
3 1 1 1 1
http: / Mwmww. ecologica cn
;,

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

http: //mwww.cnki.net



3991

Q6

184 , 120
4 , CFNFNM , ) , CF
2 30 av , , NN Q 29,
ke B3 M RBE 300 - NAEK @ GHEKX B8 KUK 0 EXIX
E 160 ?5: 250 |
£ o
8 2 200 -
§ 120 b 2
g 2 150 e
£ < .
< [} \ =
z E = NE
= 040 | EOVNE] gE §?=
4L s H N B N B
™ 0 j= N%= N E
0 L = = == 77/ = CF M CN NF NM NN
FAWNTAVS KX KX %X LbBfl Treatment
3 BHABERS A ORI R R e P4 Gl AL X - S R 1 R O S
Fig. 3 The impact of plow tillage and no-tillage to abundance of soil seed Fig.4 The impact of no-tillage fertilization to abundance of soil seed
bank bank
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Fig. 5 The impact of no-tillage fertilization to the ecological Fig.6 The impact of different crops and treatments to diversity of soil
advantages of soil bank seed bank
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Table2 Smilarity of the seed banks in four cropsagricultural ecosystens under tillage planting
Treaiment CN1 av1l CF1 CN2 a2 CF2 CN3 av3 CR3 CN4 av4 CH
CN1 1
a1 0 55 1
CF1 0 22 05 1
CN2 0 76 05 0 33 1
a2 08 06 0 25 0 83 1
CF2 078 031 0 18 0 67 0 67 1
CN3 a71 0 67 0 29 0 55 0 62 05 1
av3 0 62 Q75 0 33 06 0 67 04 091 1
CR3 0 86 0 67 0 29 091 0 92 06 0 67 Q7 1
CN4 Q77 075 0 33 08 0 83 a5 073 08 091 1
av4 a71 0 67 0 29 0 73 0 77 06 0 67 Q7 0 83 0 91 1
VCF4 0 57 0 22 0 0 55 0 46 05 0 33 Q4 Q5 Q 55 0 67 1
1 Red bean plot, 2 Soybeansplot, 3 Potato plot; 4 Com plot
3 4
Table3 Smiilarity of seed banks in four cropsagr icultural ecosystan sunder no-tillage planting
Treament NF1 NM 1 NN1 NF2 NM2 NN2 NF3 NM3 NN3 NF4 NM4 NN4
NF1 1
NM 1 0 55 1
NN1 0 57 a5 1
NF2 0 67 0 62 0 22 1
NM2 1 Q0 55 0 57 073 1
NN2 091 0 67 a5 Qo 77 091 1
NF3 0 83 0 62 0 44 0 86 0 83 09 1
NM3 08 073 0 57 0 67 08 a7 0 83 1
NN3 06 073 0 57 05 06 06 0 67 08 1
NF4 091 0 67 a5 Qo 77 091 08 0 92 a9 Q73 1
NM4 08 073 0 57 a5 08 a7 0 67 06 Q6 Q73 1
NN4 0 89 06 Q 67 0. 55 0. 89 08 Q73 Q7 Q 44 Q08 0 89 1
1 Red bean plot; 2 Soybeansplot 3 Potao plot; 4 Com plot
4 4 4
(1) Table4 Impact of different farm ng methods on il seed bank
sm ilar ity of four crops
’ Cropsplot ON/NN Qv /N CFINF
' Red bean 04 044 03
Soybeans Q73 Q0 83 071
) ) B Potato Q0 55 Q8 Q0 92
87% , Com 0 89 091 05
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