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Effects of Grass Slurry Mulching with Microbial Fungicides on Soybean Growth
and Development and Weed Communities
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Abstract: In order to clarify the productive performance of straw mulch on soybean in saline soils, a comparative method was
used to study its effect on water retention, plant rise and weed community characteristics in saline soils under straw mulch and
fungicide seed dressing treatments. The results showed that the water content of JM (fungicide seed dressing and straw mulch)
and KM (straw mulch) treatments was higher than CK by 1.18% and 1.06% , with significant differences( P <0.05). Straw
mulching reduced evaporation of water from the soil and increased water content, while fungicide seed dressing had little effect
on it. KM treatment increased their plant height at different times (P <0.05) and JO ( fungicide seed dressing) and JM
treatments had no significant effect on plant height. The different treatments had little effect on the SPAD value and N content
of the leaves of soybean plants, but had an effect on their above-ground dry weight, fresh weight and dry matter accumulation
especially at the later stages(7.22 —8.15) when the JM and KM treatments accumulated the most dry matter, 0.52 and 0.56 ¢,
respectively. In addition, weed species and densities were lower in the JM (78.94 plants+m ™) and KM (147.37 plants+m ™)
treatments than in the CK (231. 58 plants+ m~>) and JO (173. 68 plants+m>) treatments. The KM treatment had the
highest total weed biomass with an average of 82.76 g-m ™. In summary, the grass slurry mulch had a water retention effect
and promoted plant growth, and the grass slurry mulch with fungicide application reduced weed growth. This study provides a
theoretical basis for the promotion of degradable plastic film cultivation technology.

Keywords : grass pulp mulch;microbial agent;soybeans;plant growth
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ARFR TR PR 5 R b R 5 A A A P R
JIEE T A R AT AT AT A R X B A B JO ML,
KM CK £/, JO b BAE 3G Fh g+, H &2 8 &
1 kg KA THERE 2 g3 JM AT KM Zb38 7E3EFPS 2 d
COFPRIAE ) 1 50 5 25 8 W it 1 B 2 1 (S By
B R b R ) R T DA R HE A B )
AEIRYR 5 IRER ARG SRR e S
2 MLt OB T IR B A AR R AR 14 bR
STH, B RS AL B S S7 B K R K B
PR b BT IR A 185 7K AR [, 5 221X 1 )
HA ¥ —3%
1.4 MEMERAZE
1.4.1 E3ELKE B3 dMHER3 eom L4,
HUS em VREE G L3RR S, R FBE T35 I 5 1 1
TR HEM T EBN (8 H 15 H)45H, #Rt
B8 [ 0 2 OB Ak I S 8 I R R K, B &
R TEREIR IR IR BRI Z R (8 H 15 H) .
1.4.2 #&fZEm 5577 H16 HT H22 HAI
8 H 15 H,RAKSE N 1 mm KIFHEEE N 0.02 mm
T 5 ROGT Ak v (R AR 25 350 25 T oty ) N 25 147
T,
1.4.3 SPAD fi#ferth & &% 77 H22 HM
8 H 15 HFIHMZE L (TYSAN, & RHAF], P E)
GG 48 25 SPAD (E A A & &,
1.4.4 THRARRZZ FEHLEIC 1 BRI, PR
HJF , 76105 CHEH AT 30 min, 80 CfH LA
HE T B E E FREUR AR A BE R T EIR TR T
JRF B
1.4.5 ZEZFE W EFAHThFEL ARG
ZEYEHI(9 A 20 H ) id kR AR SRR S AR S, OF
W 2% B S b T BT T 2 AfF 3,105 C 57 30 min,
80 CHET ZH T JFA I FL% B Hb b AE 1) o F
T bt



5 B AR R b R S RO R X R A KR AR R R R 5 623
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Fig.1 Water content trend graph of

different treatments
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2.2.1 #& WFK 1 Pon , FEAFBEASFLLE T
TR /N 2 3 AR A AL A, B KM > JM
>CK>J0, 7 H 16 HAI7 H 22 H A& 455 &
AN AR ERE T PR R (P >0.05), BEE K
Frer K8 A 15 H KM Al IM b ) R B34 Bk
AN 28.10 F125. 66 cm, 35 % & T J0 AL AN
CK(P <0.05) ,fH KM 1 JM AZb[a], DL K Jo 4bFHFI
CK Z[A¥ T #F P25 (P >0.05) . Rk, FE
JEETE o A R T R R e 3 L TR SR A o)

= TG AR AR A

2.2.2 Fk OWFE2 Pr,7 H 16 HARIALEEZE
KK CK > KM > JM > JO, 45 4b 3 5] G 3% 1
ZR(P>0.05), 7 H22 A,CK WXk e, T
7°0.30 mm, 3¢ IM AL E 0. 05 mm, 25 5
(P<0.05);% KM F1 Jo 4k ¥ 4 5] & 0.02 A
0.04 mm HEAZER HEFARE(P>0.05),
8 H 15 H CK my22Mlixmr, F3¥°0 0.34 mm,JO JM |
KM Ab PR 2K — 2, F3°0 0. 32 mm, 4540 H ] G &
FEHZEF(P>0.05), MEFIFEF AR RS,
TINATEFG B IM 1 JO Ak EAR iR 25 HL 43 B T )
XTI AR AN H A KM A CK kb BE 0. 03 1
0.04 mm,{H KM F1 JM 4t > 8], DL K& JO Fl CK 4k
PRZE T FEEZER(P>0.05), HILiil, &=
Wb R 5 5 TR R B R AL B X R 25 TG B

B
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Table 1 Plant height of soybean under different treatment
conditions A cem
hb H 1 Date( Month-day)
Treatment 7-16 7-22 8-15
JO 5.15+£0.42 a 9.48 £0.61 a 20.04 £1.07 a
M 5.71£0.20 a 10.56 £0.57 a 25.66 +1.06 b
KM 5.79+0.21 a 10.96 £0.72 a 28.10 £0.68 b
CK 5.20+£0.21 a 9.08 £0.68 a 22.02+£0.92 a

T ANEING FAE R R A B ] 225 5 8 3 (P <0.05) . R,
Note: Different lowercase indicate significant difference (P <0.05)

among treatments. The same below.

R2 ARLEZFHTHXAEEHME

Table 2 Stem diameter of soybean under different

treatment conditions B . mm
AbFR H 4 Date( Month-day)
Treatment 7-16 7-22 8§-15
Jo 2.4+0.01 a 2.6 +£0.01 ab 3.2+0.01 a
M 2.6+0.01 a 2.5+£0.01 b 3.2+0.03 a
KM 2.7+0.01 a 2.8 +£0.02 ab 3.2+0.01 a
CK 2.7+0.01 a 3.0+0.01 a 3.4+£0.02 a

2.3 AEAEXKE SPAD EHIR S EH N

2.3.1 SPADME N2 fis, 767 A 22 HEF, 4%
AbFRIE)TC R EE2E 5 (P >0.05) . B i & ik
K, SPAD {HIZHI AR, 8 A 15 H ,4&AbFH SPAD {H %
Bk IM > JO > KM > CK, Horfr M AZbF IR 57, 4y 31. 82,
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JO Kb FEER | A 30. 34 KM AL BREAR, Ay 30. 20, % iE
CK 5 ik, 7 29. 20, 45 Ab BRA) o g FHPE 22 % (P >
0.05), HILiamT, B0 67 55 5 8 in ok A 4 511
LB BN R Z e SPAD {HRZ AN K
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K, R A S EEEE D, 728 A 15 H,CK A A
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T2.04 mgeg~';J0 M Fl KM AbFESE-35°0 12. 26,
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10. 54% AbFRE) TG E M2 5 (P >0.05), Kk,
ENEEOSE NS pNEA = Rs A1 K NNl

mm J0 3 KM
0F 4 ., . a Em M [ CK
T T a
i | a a
a
30 I
2
=e
gozo
ZPy
wn
10
0

7-22 8-18
H # Date/(month-day)
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Fig.2 Effects of different treatments on chlorophyll

content of soybean
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2.4.1 3EFRFEHE WMFE3 PR, 7 H22 H,CK
b B, b et B A ET- 2400 030 g, L JO KM Ab
P25 0.04 F10.02 g(P>0.05) ; b IM kb FE
BIEii 0.05 g (P <0.05), #b b5 R /MK
J9 KM (0.16 g) >J0(0.15 g) >CK(0.14 g) >IM
(0.13 g) AHRETC R ENE2E R (P >0.05), 8 H 15 H,
CK AP ) Hiy b 35 e B AR IH e iy, SF 340 0,34 ¢, [
JO JM Al KM Ab3F- 34755 0.02 g, (P >0.05),
CK 4b P b #1218 0. 66 g, =i T JO b3
0.07 g, fKTF JM Fl KM 4Zb# 0. 04 F1 0. 05 g; KM
Fb JO Zb B 0.12 g(P <0.05) , HULULAH, 5
i A 55 5 B 7R P A AL B R SR PR L e
AR

mm J0 /3 KM
15~ a a a a | M 1 CK
- a a
. a a
T
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Fig.3 Effects of different treatments on nitrogen

content in soybean leaves
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Table 3 Effects of different treatments on soybean shoot dry and fresh weight

Eﬁfﬁ:g

b3 7H22H

8HI5H

Treatment

#EH Fresh weight

T-H Dry weight

#fH Fresh weight T H Dry weight

JO 0.26 £0.01 ab 0.15+0.01 a 0.32£0.01 a 0.59 +0.18 b

M 0.25+0.01 b 0.13+£0.01 a 0.32+0.03 a 0.70 £0.04 ab

KM 0.28 +0.02 ab 0.06 £0.01 a 0.32£0.01 a 0.71£0.27 a

CK 0.30+£0.01 a 0.14£0.01 a 0.34£0.02 a 0.66 £0.05 ab
242 WBERTHEBRREE AT H2HH  5551¥80.57 F10.56 g(P >0.05), HILHLH,

8 H 15 HiyIE], o 39 iR R dn & 4 s,
5 CK A8 ,J0 4384 0. 08 g( P <0.05) ,KM Ab3H
1 0.04 g(P>0.05) KM 1 JM &b 4 i FL 2 &

TR R T O R Ak B AR T AR R T
e AR T AR PR R B B i R R C e
PR
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2.5 AREISEEX R EBZIFMERI N

2.5.1 Z¥EAEX 4w, LA RS N
(2 FEAp AL 8 i ot JO JM KM AT CK 43 5]
HIL5,7,5 Fn6 B B — AR AR, EITA
ALPR ) % B % 5 BB ( Digitaria sanguinalis L. )
G TR O R E R (P >0.05), &
FEEEAE CK 2 , ¥ 136.79 #k-m ™2, & JO
IEFREY 1,73 f5 (P >0.05) , 42 IM ALY 4. 33 1%
(P<0.05), /& KM AL FRA 1. 44 f5(P >0.05),
Hrp 808 3% (Acalypha australis L. ) 2 H BAE M
AbEEHR 3% (Solanum nigrum L. ) HHBLFE KM 4k
Hrp

2.5.2 RFXEERE MFE4 A, CK AR G
FEf i, ¥R 231,58 Bk -m 2 LR JO AbEE, ¥
173. 68 #k-m ™, FRAE KM AbEE, 4 147. 37 #f-m 2 i
JeAE IM AL BE Ry 78.94 Bk em 2, Hop CK 4302
JO M HI KM AbBERY 1.33,2.93 F11.57 f%, 5 CK
AHEE, JO 4035 HE 6% ok /D> % B 1Y) %5 2 {H A0 3 1] O 12

FPELSF(P >0.05) , KM Ab B0 /0 T 2% B5 i %
B IMAMEAER HERARE(P>0.05),
FERFIPERI 5T, J0 AL B TM Ah B 35 2%
W) 2,20 fi5, 2253 B (P <0.05), ML,
B M SR RN A R R b A 3 R A% 0 R I AR
W AT R G K

0.8—
ab

ab

0.6

-

0.4

0.2

FHIFRR R E
Dry matter accumulation/g

J0 M KM CK
b3 Treatment

B4 KREEKRTYRRRE
Fig.4 Dry matter accumulation

of soybean plants

R4 TRVETEMRERENMERTE

Table 4 Weed species and density under different treatments

$1Q:HE'IH72

2 Species JO

M

KM

CK

WP K& Glycine soja Sieb. 21.05+9.84 a

1% Digitaria sanguinalis L. 78.92 +27.59 ab

# Chenopodium album 1. 26.31 £20.37 a
W& Amaranthus tricolor L. 10.52 a

LG8 Portulaca oleracea 1. 31.57 £21.04 a
B Acalypha australis L. _
&% Solanum nigrum L. -
i Solanum lycopersicum L. -

&1 Total 173.68 +17.84 a

21.05+15.34 a

26.31 £16.63 a

31.57 +5.26 b 94.70 +13.41 ab 136.79 £25.50 a
5.26 a 15.78 £6.44 a 15.78 £6.44 a
5.26 a 10.52 a 10.52 a
5.26 a 21.05+12.88 a 36.83 £6.44 a
5.26 - -

- 5.26 -
5.26 a - 5.26 a

78.94 +14.41 b

147.37 +13.41 ab

231.58 £52.24 a

T - FORAELAEZ B BB 5 Tk 22 i B i DX B 1 B2 B AR/ NE SRR 3RIRTE 0. 05 KPR A ST # R,

Note; - indicates that no weeds appear in this area. There was one weed in the area, so there was no standard deviation. Different lowercase letters

indicate statistical significance at the 0.05 level.

2.5.3 wbAHERTEL HES PR, AFL
FRZ e A 08 B K/ NHERRAR YR A KM > JO > CK > JM,
KM 43512 JO .CK F1 JM AbBEfY 1.44,1.47 F13.32 £%,
Hor ASITEE R JO A FEAS M LB 32.46 ¢-m 2,
TR EMEZES(P>0.05) s B ai AR MR M AL 2
B KM AEFRAK 57.82 g-m 7, 2R B E (P <0.05),
Hby b3 i L R/ NHEFF AR I S KM > M > J0 >
CK,AbPH[E] TG . P2 5% (P >0.05), HUILAT 0L,
FAR b A 55 N TR ) A Ak B RE A8 ek 2D b | S 2
R A

x5 ARLSETEMRERM EEMER TELL

Table 5 Aboveground biomass and water content of

various weeds under different treatments

pieL AR AW T
Treatment  Total weed biomass/(g+m~2)  Dry to fresh ratio/%
Jo 57.40 £6.13 ab 78.59 +0.60 a
M 24.94+9.24 b 80.85 £2.60 a
KM 82.76 £19.89 a 81.14£1.46 a
CK 56.40 £ 14.49 ab 78.29+1.74 a
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