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Abstract; Three cotton fields located on the northern slope of Tianshan Mountains, along the gradient from the oasis to the
edges of desert, were selected as our experimental sites. We analyzed the effects of flood irrigation and drip irrigation on the
spatiotemporal variation of soil seed banks for the first 4 years and the 8th year. The results showed that drip irrigation had
a larger effect on the seed banks of weeds in cotton fields, as the species number and seed density per unit area fluctuated
significantly between the years. Continuous drip irrigations changed the structure and the composition of soil seed banks;
number of species decreased from 27 species by flood irrigations to 20 and 15 species after 1 and 8 years of drip irrigation
respectively. The Shannon-Wiener diversity index reached the lowest for the 8" year drip irrigation and seed density per unit
area dropped substantially. With the increase of drip irrigation duration, the species-Chloris virgata, Lotus corniculatus,
Descurainia sophia, Polygonum lapathifolium, Atriplex centralasiatica and Dodartia orientalis etc, were found to be affected
considerably, while species, such as Setaria viridis, Chenopodium album, Chenopodium glaucum, Solanum nigrum,

Portlulaca oleracea, Amaranthus lividus, Cirsium setosuum, Artemisia annua, Sonchus oleraceus, Conyza canadensis,
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Capsella bursapastoris, C. serotinum, Polygonum aviculare, Abutilon theophrasti, Convolvulus arvensis and Mentha
haplocalyx adapted well owing to their wide time niche breadth and spatial niche breadth, especially the Setaria viridis,
Chenopodium album, Solanum nigrum, A. retroflexus and Amaranthus lividus, which were found in dryer conditions. The
ratio of these species in all seed banks increased gradually and they were the dominant weeds in the cotton fields. Affected
by tillage methods, the seed banks of weeds were mainly distributed in the farming layer. The seed number was the lowest
beyond the farming layer from 46¢cm to 5S0cm. Analysis of horizontal distribution patterns revealed that species at the three
sites were very similar. The irrigation methods, flood irrigation and drip irrigation, appeared to have greater impact on the

species variation than the difference of geographical locations.

Key Words: soil seed bank; niche width; vegetative propagule; spatiotemporal variation
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Table 1 Seed bank density (seeds/m” +SE) , species diversity index and niche width in the different drip irrigation durations

Wy T HE S [A] Drip irrigation duration(a) Nﬁﬁ%ﬁfh
Species Mgl HeE 2
0 ! 2 3 4 8 Habitat 1 Habitat 2
HRE (1) 5959 +1029 5405 +1048 3153 +758 2910 +872 2980 +428 3880 +528 5.51 5.12
H(2) 0 1732£1326 3535 104 £47 104 £71 520 £330 1.89 1.66
mJEH(3) ** 243 +99 104 £71 0 0 3535 0 0 3.6
BRI (4) 35 %35 0 0 0 0 0 2.05 1
HILE(S) 243 +64 554 +149 173 +64 139 +69 69 +44 69 +44 3.66 5.22
HWAEHE (6) 346 +175 208 +132 554 +355 104 £71 346 +139 69 +44 4.37 3.44
HE(T) 104 £71 104 £47 35 £35 450 £211 0 0o 213 4.28
INEERE(8) *** 277 +£107 243 +83 243 +83 208 +211 69 +44 0 4.46 5.48
REETE9) 104 +71 0 0 0 35+35 35 +35 2.27 2.94
BIKAR(10) 35 +35 0 0 0 0 0 1 2.65
FF(11) 104 +71 35 %35 35 %35 104 +71 173 +99 104 £71 4.74 3.64
WRIRE (12) 35 %35 0 0 0 0 0 1 2.37
#i(13) ** 2044 +959 3257 £1001 624 +152 1732 +£338 485 +139 2841 +557 4.56 4.05
IKEFHE(14) ** 2806 +464 139 +69 624 +383 277 £103 728 +686 104 +47 2.46 3.21
INEE(15) *** 312 £272 589 +508 35 %35 104 +71 0 520 +117 3.35 2.35
HH(16) 346 +346 35 %35 0 0 0 0 3.56 1.61
Hk(17) 104 £71 139 +88 346 +232 277 116 0 35 +35 1.2 2.65
A (18) 554 +158 658 +146 1109 +476 381 £217 589 +181 520 +206 5.32 5.34
U375 (19) *** 104 +104 1420 +638 1178 £261 554 +256 658 +281 1420 +487 4.61 2.93
& (20) 35 %35 35 %35 0 104 +71 35+35 0 3 4.13
RaMI 8 (21) * 69 +44 0 0 0 0 0o 0 1
BPVE N (22) * 35 +35 0 0 208 +132 104 +104 0 2.17 3.08
WRBE(23) 69 +44 69 +44 208 +54 485 +250 416 +194 0 3.38 3.05
¥3E(24) 2287 +850 832 +152 1109 +£397 970 +435 1178 +623 554 297 4.91 5.43
YT (25) *** 1005 +197 416 76 277 +88 208 +76 3535 104 +71 3.18 4.43
HiElE (26) 416 +120 277 +128 312 +117 139 +44 139 +69 554 +139 4.87 4.89
BPEARE (27) 139 +103 0 0 35 %35 0 0 1.47 3.1
AT (28) *** 35 +35 0 69 +69 69 +69 3535 0 3.6 3.06
411 Total 17843 +1847 16249 £2633 10117 +1121 9562 +1147 8211 +1391 11329 +768 - -
ﬁ:ﬁiﬁies 27 20 18 21 19 15 - -
iﬁﬁﬁfﬁex 2.21 2.15 2.27 2.37 2.16 1.92 - -
AR 0.69 0.72 0.79 0.78 0.73 0.71 - -

Evenness index

(1) Setaria viridis (L) Beauv. , (2) Echinochloa crusgalli (L) Beauv, (3) Eragrostis pilosa (L) Beauv. , (4) Chloris virgata Swartz, (5) Cirsium

setosuum (Willd. ) M. B. , (6) Artemisia annua L. , (7) Sonchus oleraceus L. , (8) Conyza canadensis (L. ) Cronq, (9)Medicago Iupulinal. , (10) Lotus
corniculatus L. , (11) Capsella bursa-pastoris ( L. ) Medic. , (12) Descurainia sophia ( L. ) Webb. ex Prantl. , (13 ) Chenopodium album L., (14)
Chenopodium glaucum L. , (15)C. serotinum L. , (16 ) Atriplex centralasiatica 1ljin, (17) Kochia scoparia(L. ) Schrad. , (18)Amaranthus. retroflexus L. ,
(19) Amaranthus lividus L. , (20) Polygonum aviculare L., (21) Polygonum lapathifolium L. , (22) Hibiscus trionum L. , (23) Abutilon theophrasti
Medik. , (24 ) Solanum nigrum L., (25) Portlulaca oleracea L., (26 ) Conwolvulus arvensis L., (27) Dodartia orientalis L., (28 ) Mentha
haplocalyx Briq

1.2 3a %540 B3 7R (i Fim HE it [A] ,0a /R 183 ; F I 4H[] ;1a,2a and 3a are one year, two years, three years drip imrigations, respectively,and Oa
is flood irrigations; The same below

Wit RS RN EREIZY R R T RS2SR The * at the upper right of species is change for the difference of the species’ seed
number between years, #* P <0.05, % % P<0.01, * = % P <0.001
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Fig.1 The variation of the seed density (A) and species number (B) in different soil layer under the different drip irrigation duration cotton
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Fig.2 The variation of seed density under different drip irrigation duration in the different soil depth at three plots
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Table 2 The similarity of seed banks in the cotton fields at different drip irrigation duration of the plot 1(above diagonal) ; plot 2 (intermediate )

and plot 3 (below diagonal )

Dﬁp(;ﬁnii:gjj (d?liation 0 ! 2 3 4 8
0 - 0.6061 0.6471 0.55 0.4118 0.4118
1 0.7647 - 0.8148 0. 6667 0.5926 0. 6667
2 0. 8667 0.9286 - 0.7647 0.5714 0.7143
3 0.75 0.8 0.9231 - 0.7647 0.7059
4 0.6897 0.5926 0.7826 0.56 - 0.5714
8 0.6207 0. 6667 0. 8696 0.56 0.7273 -
1 0. 6667 - - - - -
2 0.6154 0.8 - - - -
3 0.6429 0.8148 0.9231 - - -
4 0.7692 0.8 0.8333 0. 8462 - -
8 0.75 0.7826 0.7273 0.75 0.8182 -
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Fig.3 The variation of species number under the different drip irrigation duration in the different soil depth at three polts
3 FH A FEREVE RS MR /NI AR 1 > Rt 2 > FE 3 3, (H 22 511 B (B, O 3l 8] F A (DA 22 53t /N T
HE PTG R 22 5+ o
I3 AN sl R AR FEL 1 PR (R R AR IR (3R 3) , AR (UME R EUAE 0. 818 ~ 0. 960 2 [H] 284k, e
HH G T 1] B AR AL R T A R A i ] B AR B, et 3 TR RE AR 3t 1 @B AR U R i o, T e/ IMELTE
R 3 EHE AR 1 18R A, S SEAR R T 2 2 R/ N T AR B
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Table 3 The species similarity of seed banks in drip irrigation and flood irrigation of cotton fields in three plots

ﬁfﬁfﬁm types Fety 1 18 e 2 R 2 W@ B 3 HE® B 3 1O
B 1 @ 0.9362 0.9302 0.9200 0. 8837 0. 8980
B 1 18 - 0. 8636 0. 8627 0.8182 0. 9600
B, 2 T - 0.8511 0. 8500 0. 8261
R 2 {89 - 0.8511 0.9434
R 3 - 0. 8261

(Dis the cotton fields by flood irrigation in the plot 1; () is the cotton fields by drip irrigation in the plot 1; () is the cotton fields by drip irrigations
in the plot 2; @ is the cotton fields by flood irrigations in the plot 2; () is the cotton fields by drip irrigations in the plot 3 ; ® is the cotton fields by flood

irrigations in the pot 3
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