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Abstract: To better understand the mechanism of weed occurrence and suppression effect of crops on weeds, we conducted
a 4-year field experiment in 4 crops under different tillage and fertilization regimes in Ansai, Shaanxi, China. The species
composition, seed density, diversity and the similarity were measured in soil seed bank of soybean ( Glycine max), corn
(Zea mays) , Red Bean ( Semen Phaseoli ) and potato ( Solanum tuberosum). The tillage and fertilization treatments in
each crop included till-chemical fertilizer ( CF), till-organic manure (CM), till no fertilizer ( CN), no-till chemical
fertilizer (NF) , no-till-organic manure (NM) , and no-till-no fertilizer (NN). The results showed that: (1) There were

12 weed species in 1965 seedlings from 24 soil samples in 4 crops. These species belonged to 7 families and 12 genuses and
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94% of them were annual weeds. Bangtou grass (fugax nees ex steud) , amaranth (Acalypha australis) , large crabgrass
( Digitaria sanguinalis) and Poa( Poa sphondylodes) were the dominant species and accounted for 87% ; (2) In 0 —20cm
soil of different treatments, weed density ranged from (282.9 + 63) to (7482.5 +1078.3) seeds-m™>. There were
significant differences (P <0.01) in weed density among crops, tillage systems, and fertilization regimes. The ranking of
weed seed density was Red Bean plot > potato plot > soybean plot > corn plot among 4 crops, tillage plot > no-tillage
plot between 2 tillage treatments, and organic fertilizer plot > Fertilizer plot > no fertilizer plot among fertilization
treatments ; (3) Soil seed bank had the highest weed density in NM Red Bean and the lowest density in NN corn. The rich
index was the highest (2.30) in CF soybean and the lowest (0.29) in NN Red Bean. The diversity index was the highest
in NN soybean (5.56) and the lowest in CF Red bean (0.45). The ecological advantage of NF corn was the highest (1.
35) and that of CF soybean was the lowest (0.17). Among the fertilization treatments, the similar coefficient of soil seed
bank ranged from 0 to 0. 63 in tilled system and from 0.67 to 0.92 in no-till system. As a result, corn and soybean were
optimal crops to inhibit weeds in the dry land farming region of the Loess Plateau, and the best treatments were NM corn,
NF soybeans and NM soybean. The ecological benefits of these crops include inhibiting the spread of weeds competitive to
crop, maintaining high diversity and equilibrium of weeds, decreasing weed density in soil seed bank and optimizing soil

environment.
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Z£Hij ( Plantago asiatica L. )3 ¥, &1k Wi ( Portulaca oleracea Linn. ) 174 £k, H €4 ( Convolvulus arvensis Linn) 11
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(Poa sphondylodes Trin) 88 #f , 1 25 ( Phragmites Australis (Cav. ) Trin) 1 ¥, 5 & ( Digitaria sanguinalis (L. )
Scop. )284 ¥k, H 3£ ( Bothriochloa ischaemum (L. ) Keng)S #ko 7AH 2 MR EIE, HBRAEEE . Hb B
KE K D RRAKRESL, 5 87% ,1 FAERE L 94% , NR 1 AT LLE N, /PSR /DR IRESRER
BESRH RG/NX DI S B 3R DA JE £ B E/PX LD B LB E £ FR/DX DI L E 3K
IEE

F1 4 MEYRLE T REZ WG

Table 1 Influences of four crops and treatments on relative abundances of soil dominant species

4b B EAVINERIN S TN KREHX EXRPX

Treatment Red bean plot Potato plot Soybean plot Corn plot
CF PRk E 100% PR E 36% WK 26% WK 71%
CM PRk 84% o 33% W3 47% > 32%
CN Bk B 76% ) 85% Bk B 31% Bk B 44%
NF > 82% > 54% TSy 56% sk H 83%
NM PRk 84% i DA 53% Wk 40% Wk 61%
NN Bk B 88% Mkt 76% Bk 78% Bk 44%

1 ¥k L Polypogon fugax nees ex steud; 2 T ¥ Digitaria sanguinalis (L. ) Scop;3 Wi3¥ Acalypha australis Linn;4 ik % Portulaca oleracea Linn
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BLom™? 2069.7 L -m”*\1734.3 %% -m”* o WHHET M EERE , BISHN X > Sl /NX, HABS 5 2874
BLoom™ 22274 K1 om ™, WA THER AR , BHUE/DNX > IE/NX > FERE/NX., T H.J5 2 43 #1813 2%
ZRh B3 (p <0.01),
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B, O 7482.2 B0 -m ™ T EOR/NX NN 85 BEBRAIR, g 282. 9 KL -m ™%
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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
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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.6 The impact of different crops and treatments to diversity of soil

seed bank

Fig. 5  The impact of no-tillage fertilization to the ecological

advantages of soil bank

3.4 AREEY) RALFERT 387 PR A AR Dl A

MFE2 3 HEH, BISHOIE/NXH 39R T FEAR R BORLTE R 0 ~ 0. 63, BiIBHA HLAE/NMX 9 0.6
~0.77, BB TCAE/NX 2 0.55 ~ 0.8, SEBHEAL/IN X ) 350 7 PEAR L R B AL TEE o 0. 67 ~0. 92, 5
BAHUE/NXEH 0.55 ~0. 8, A TAL/NX N 0.5 ~0.8, [AH, CF LL/NE/NX 5 CF EAR/NXARURECHY
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0, RIM THRKK B, NFL/NG/PNXE NM KR G/NKARURECH 1, P T3 /7 L5 SH R R
TARFE AU 1Ak, CF 2/ G/ NK S HE /RSN X 31 AU PR LB/

MK 4 T LAE 2N E/NX B Rt Z 18] A7 PR AR R . R DA BN X A, TOAR /M X - 4 T
PEARIMEBAR , F R/ DX R ACAE /N X 398 7 FEAR PR AR

R2 BHT 4 MY LB F EAELE
Table 2 Similarity of the seed banks in four crops agricultural ecosystems under tillage planting

Kb PH Treatment CN1 CM1 CF1 CN2 Ccm2 CF2 CN3 CM3 CF3 CN4 CM4 CF4
CN1 1
CM1 0.55 1
CF1 0.22 0.5 1
CN2 0.76 0.5 0.33 1
CM2 0.8 0.6 0.25 0.83 1
CF2 0.78 0.31 0.18 0.67 0.67 1
CN3 0.71 0.67 0.29 0.55 0.62 0.5 1
CM3 0.62 0.75 0.33 0.6 0.67 0.4 0.91 1
CF3 0.86 0.67 0.29 0.91 0.92 0.6 0.67 0.7 1
CN4 0.77 0.75 0.33 0.8 0.83 0.5 0.73 0.8 0.91 1
CM4 0.71 0.67 0.29 0.73 0.77 0.6 0.67 0.7 0.83 0.91 1
VCF4 0.57 0.22 0 0.55 0.46 0.5 0.33 0.4 0.5 0.55 0.67 1

1 £I/p 5 X Red bean plot;2 K& [X. Soybeans plot;3 Th44 2 X Potato plot;4 Tk [X. Com plot

£33 HHT 4 FMIEY LB FEAELE
Table 3 Similarity of seed banks in four crops agricultural ecosystems under no-tillage planting

Qb PH Treatment NF1 NM1 NN1 NF2 NM2 NN2 NF3 NM3 NN3 NF4 NM4 NN4
NF1 1
NM1 0.55 1
NN1 0.57 0.5 1
NF2 0.67 0.62 0.22 1
NM2 1 0.55 0.57 0.73 1
NN2 0.91 0.67 0.5 0.77 0.91 1
NF3 0.83 0.62 0.44 0.86 0.83 0.9 1
NM3 0.8 0.73 0.57 0.67 0.8 0.7 0.83 1
NN3 0.6 0.73 0.57 0.5 0.6 0.6 0.67 0.8 1
NF4 0.91 0.67 0.5 0.77 0.91 0.8 0.92 0.9 0.73 1
NM4 0.8 0.73 0.57 0.5 0.8 0.7 0.67 0.6 0.6 0.73 1
NN4 0.89 0.6 0.67 0.55 0.89 0.8 0.73 0.7 0.44 0.8 0.89 1

1 £I/p 5 X Red bean plot;2 K& [X. Soybeans plot;3 Th44 2 X Potato plot;4 Tk [X. Com plot

4 itig

(1) 4 H L8R 7 FELLBBR T 32 24 54345 ) b
RS Ah , 1 eREE fEY) A TR R A E b7
B3 REM X HE REEMNE W, EARLL S,
JHESK R DR B R R I R BOR SR H A A [A]  AS
] AR S L3R, S RE S5, 43 A A £ B EL AR
EANTERERRR 87% . 1EAEY) RALBE T , 5B
KEIRL/NE, N R e B R o i Sk B 1

F4 HEARI 4 FEY LR T EA MR R
Table 4 Impact of different farming methods on soil seed bank

similarity of four crops

YE¥IX. Crops plot CN/NN CM/NM CF/NF
#1/N& Red bean 0.4 0.44 0.3
K & Soybeans 0.73 0.83 0.71
LA Potato 0.55 0.8 0.92
F K Com 0.89 0.91 0.5

WIS BRI TCAE /MK R BRI o 15t RSk B (38 B AR 058 , AR S8, Rt 540/ B R #55,
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FEMRIE B/, RS SRR BN ZA K, RERE NS LRE, A N — AR RIS
FiE, R TIANE BB 3+ B SRR R KA T bR AT E, I0Ah, AR E 5 94% , 538 #k ™' R
[F], A% L 2 R T AL SRS BRI TRl BRI A = s — R IRER 5%  J R 1 A ) 22 A e R R 5 —
SEAEYI AR R R EE B[R] = BARIE LU T, BRACAIOL IR ELBE (7K 73 B 045 2% 1 TRl it 1 2 2% R 52 I
—EF R LR . B, USRI SRR R B SRR RV A KB R R 5
A B, NG IR R KIS BIRAN , 7= A X J B i1 9%, SR [FIALBE R 2B 7 R

(2) EARE /NG BB/ R AR T REE R, TR RE/DMX R, A HYUIE/NX HALAE
/N B FERE/NK Ry, oA LN E/NK T R R K 2. 4 5, AU DX —ALAE/NX A 1. 4 £, 2
TRE/NXEY 1.9 5. BRAE IR ash, vl RERAEYIXT L3577 K a3 BB S A K 2= [ A 3 M RE I A R &
KK E R ARG AR R RCR I, SBUR RS SRAR, BRE L/NEPKW BN 15, iE
T EFIEP &R —EBIREM T B, B HUIEAL B AR H /N X A0 B0 7 R Bt — 26, 153 T
(3443 +863)hL +m~*, Febbxt LI B/, ¥ TR H LR 9 2% A 7 R Bt 25 + 9 JR F B 1 AR IX K
SEPRBE AR RIZUAR AL e B sh ) i R, e — AR AR R R TR 35 0 32 B T R, B R AR A T K
SRAETIRBRARES , 7 LA S B A0 2 4 FH B30 B R PR BE LU /N (2274 £411) K% -m ™), T AR — 2 2
HA T Lrp e T SR RS , AT T 1 AR A IR AR R R T RO ARER, AR R %, 1A
TR (2874 £413) K -m %)

(3) b AR A MRS HO T BEARHAE , SR 39 A 7™ 0 R JR AR AL B4 SRR, LA ) 2 Al 6 F 25
FEMERE R 8 B AR RC AR S R A RIWESERERAL . ZEABTTS A, BB AL L /N X AR AR - 480 7 2 A 10
AR A S AR - Se B ALRE i L3 T AR U 5 (0. 67 ~ 0. 92) , T BB AL AL AH LA (0 ~ 0. 63) , B %
BEAUIE JCHE N X B 3L A —20 (0.5 ~0.8) , AT RERBHAE 7 2N AL R My 12K FH R TR v B AR
PURRE /N X AR 3980 T R B S AE B MR R ER A — AN E R E/DPXE, TTER KE
MR ZRPEISES F B ERR B AR MR AR, LN EPX/N, TR E/PX R 7 R K E  F KX
HIRIR K SF ORI PO A, 2 1 B ) A S BT, R R S R R AR M S X SRR R, R E
Hil, ARG KR, RAESLD, HREBH AR RS MR AREA AR, AR SRS, A 4AS

Zr ERTR eI B £ BRI B DOE H T AT K LR HHERIEY) 0 EK KB . NM EK \NF.NM K&
SRR E + BRI B AR KB AR R B T 3o AR Y B0 A 252000 2 BB 6 32 S P I T M 2 B 0
23 AL TR AR SRR HL BSOS, R DR T R R RA A SRR ERE. ETN
MYEY SRR RTE S LR, ARt — 2 B9
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