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Effects of straw return and nitrogen fertilizer management on weed community and rice yield in paddy field
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( 1.Hanzhong Agricultural Science Institute, Hanzhong 723000, China; 2.Shaanxi Rice Research Institute, Hanzhong 723000, China;
3.Hanzhong Agricultural Technology Promotion Center, Hanzhong 723000, China)

Abstract: The purpose of this study was to demonstrate the effect of straw return and nitrogen fertilizer management on distribution
characteristics of weed community and rice yield in summer rice field. The experiment was conducted in five treatments: Conventional
fertilization NPK (F,NS,CK); conventional fertilization NPK +straw returning (FyS);conventional fertilization NPK +straw returning + straw
microbial inoculant (F,SA); conventional fertilization NPK, N fertilizer proportion increase in early growth period of rice +straw returning+
straw microbial inoculants (F\SA); conventional fertilization PK, N reduce 15% +straw returning +straw microbial inoculants (F.SA). The
weed species, number, coverage and biomass were recorded and the rice yields were measured at the end of September, 2016. The results
showed that compared with CK treatment, the total weed density of F,S, FiSA, F,SA, and F,SA treatment decreased by 50.3%, 29.2%, 20.3%,
and 6.8%, respectively, the total weed density, weed biomass and weed diversity were reduced effectively by straw returned; Compared with
FoS treatment, there was no significant difference in the number and density of weeds of FoSA, FiSA, and F,SA, the grass of Gramineae and
Cyperaceae decreased in different degrees, and the grass of Onagraceae and Scrophulariaceae increased significantly, the effect on weed

species was significant by application of straw microbial inoculants. Compared with F(SA treatment, the weed species, and biomass were
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increased and weed relative density were decreased in F\SA and F.SA treatment, which were no significant difference among treatments; The

species and population of dominant weeds decreased among the treatments, and biological diversity index of F,SA treatment was significantly

higher than F;SA and FiSA treatments. Compared with CK treatment, the rice yield of FS, FiSA, FiSA, and F,SA treatment increased by

7.13%, 16.55%, 17.80%, and 10.67%, respectively, of which crop production of F;SA treatment was the highest increase. Straw return and

nitrogen fertilizer management could effectively reduce the density, total biomass and biodiversity of weeds of paddy fields and was

beneficial to rice yield improvement. Adjustment of agricultural management measures, can effectively reduce the growth of dominant weeds

in farmland, improve the competitive relationship between weeds and crops, to maintain the balance of farmland ecosystem and biodiversity,

and promote crop production.

Keywords: straw return; nitrogen fertilizer management; weed community; rice yield
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Table 1 Experimental treatment and N fertilization management

Rb PR G5 b B Treatment description RAEN/ FNEHEIB AL L] N—fertilizer proportion ENE P/ BRAE K/
Treatment code ik fre . senp kg+hm™ (HEAE - R 7508 - 43 BEAE) kg-hm™ kg+hm™
FNS(CK) HHLHENE NPK Conventional fertilization NPK 6:2:2 90 105
.S HHLEAE NPK+FSFFIL B Conventional 6:2:2 90 105
fertilization NPK+straw returning
FoSA B FUMLNE NPK+FEFT I -+ 5T A 751 6:2:2 90 105
Conventional fertilization NPK+straw returning+
straw microbial inoculants
FiSA L AL NPK+FEFF 34 -+ RS 185 A 77 7:2:1 90 105
Conventional fertilization NPK+straw returning+
straw microbial inoculants
F.SA UL PK it N U 15%-+F8 FF B+ R FF 6:2:2 90 105

fi#7] Conventional fertilization PK,N reduce 15%+

straw returning+straw microbial inoculants
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Table 2 Weed species, density and relative density under straw returning and different N~fertilizer management

B Density/bkm™ HIME Relative density/%

#} Family TLEFNK Weed species
FNS(CK) FeS FoSA FiSA I%5A FNS(CK) FS FiSA FiSA F:SA
FAR B Echinochloa crusgalli(L.) Beauv. 40.0+8.9a  33.3+7.6a  36.7+5.7a  29.3+6.8a  45.7+11.5a 55.21+8.84a 71.01£8.09a 6541+427a 42.10+3.36a 55.85+9.45a
Gramineae 5z Paspalum paspaloides 0 0 0 0.320.1 0 0 0 0 0.34x0.07 0
(Michx.) Scribn.
T4&F Leptochloa chinensis(L.) Nees  9.3x1.5a  0.720.1b 2.0+0.4h 33204b  1253#3.05a  4.76£1.20a  3.12+0.55a 0 7.09+0.53a
PR HWEF Cyperus rotundus L. 0 0 1.740.7a 1.0£0.5a 0 0 0 2.6+0.5% 1.82+0.50a 0
Cyperaccae BRIE Cyperus iria L. 5.0:1.8a 0 3.7£1.9ab 1.0£0.8b  9.09+1.05a 0 4.82+1.45a 0 2.13+0.22a
SERIVSES Cyperus difformis L. 0.7+0.4 0 0 0 1.1310.26 0 0 0 0
H BRI Fimbristylis miliacea(L.) 11.3£1.0a 0 0.7+0.3b 0.3:02b  8.91+3.94ab 0 1.35¢1.26b 0 15.08+4.00a
Vahl.
WAL B8EE Monochoria vaginalis(Burm. — 0.7+0.3h 0 0 25.0+7.9a 0 1.13£0.67h 0 0 49.69+10.70a 0
Pontederiaceae f.) Preslex Kunth
%} Compositae 84 Eclipta prostrata L. 7.342.3a 0 1.0+0.0b 1.3+0.5b 8.3+1.8a  10.48+3.89a 0 1.24+0.55b  2.16+1.42b  5.07£1.74ab

Tl KIEE Ammanniabaccifera L. 07:02b  33+1.5ab  0.3:0.2b

Lythraceae

Wim-sER) THE Luduwigia prostrata Roxb. 0 0 3.7+1.3a
Onagraceae
Z5R Wi |32 Lindernia procumbens 0 0 33tl4a
Scrophulariaceae (Krock.) Philcox
BV Total density 75.0 373 53.1

1.3+0.6b 5.3+1.8a

L13:0.85h  24.23:6.12a  0.52:0.23b  1.37:0.72b  2.78+1.59b

1.340.7a 5.3+0.9a 0 0 1241£397a  2.16+120b  10.42+2.89a
0.3+0.2b 0.7+0.4b 0 0 9.29+3.45a  0.34z0.15b  1.42:0.94b
59.8 69.9 — — - — —

T AT A NG TR W b B A 22 5 .35 (P<0.05) . R Il

Note: Different small letters in the same row show significant difference among treatments at 0.05 level. The same below.
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Figure 1 Weed biomass under straw returning and different

N—fertilizer management
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Figure 2 The yield of rice under straw returning and different

N—fertilizer management
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Table 3 The biodiversity indices of weed under straw returning and different N—fertilizer management

HE W ZREPEAE BR Biodiversity indicators FoNS(CK) F.SA FiSA F.SA
Shannon’s H' 0.52+0.07a 0.20+0.08c¢ 0.30+0.15bc 0.29+0.04bc 0.45+0.15ab
Shannon’s E 0.13+0.02a 0.05+0.02h 0.08+0.05a 0.07+0.01ab 0.07+0.01ab
Margalef’s Dy 1.0520.39a 0.28+0.04b 0.74+0.36ab 0.76+0.55ab 0.80+0.43ab
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