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Effects of raising geese in cornfield on soil physical and
chemical properties,weed diversity and maize growth
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Abstract In order to explore the effects of raising geese in cornfield on weed diversity, soil physical and chemical
properties and maize growth status in farmland ecosystem. An experimental plot, which was located in Zhangmai
Village,Bayi Town, Linzhi County, was taking as study object to investigate the similarities and differences between
raising geese in cornfield (RGC) and control on the biodiversity of weeds in farmland ecosystem, physical and chemical

properties of soil and growth of maize. The results showed that: 1) RGC had 19 species of weeds, which were mainly
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composite, while CK had only 9 species. The total weed density of APl was 15.42 times as much as that in CK, showing

a significant difference (P=>0.05) . In RGC, the distribution of the dominant weed was considerably large. The number of

dicotyledonous angiosperm and annual/biennial was much higher than other five functional groups.2) The soil moisture

content of RGC was 1.27% higher than that of the control, which was not significantly different from that of the control

(P>>0.05);3) With the deepening of soil, the compactness of RGC and CK soil gradually increased.and RGC had a

significant effect on soil compactness;4) The content of available nitrogen and K of CK were 86.48 and 161.07 mg/kg.
2.67,28.66 mg/kg higher than RGC (P>0.05) ,but the content of available K in RGC was 120.98 mg/kg . 1. 14 times
as much as CK which was 106.25 mg/kg (P<<0.05) ,the content of available phosphorus in RGC was 120.98 mg/kg.,

which was 1. 14 times of the control (P>>0.05). In conclusion, the RGC treatment increased the number, species and

biomass of weeds in farmland system,improved biodiversity,reduced soil compaction,increased soil water content and

soil nutrient content,and however affected maize plant growth.

Keywords geese; corn fields; weeds; biodiversity; soil nutrients; basic characters of maize
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AE A4 AREL S AWIEAT B b K ORI L R OK
R 457 EORARATIE R 25 cm X 45 cm, Jf:
WEGEY I . IESIE 400 kg/hm?® 1F K 3 2 A H
JREAE , HL A B4y B & AL FE N 132 kg/hm” \.SOM
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Table 1 Classification of weed functional groups™"

DIET

Functional group

ik

Description

MA PRI —AF A 5% AR A= B F A Monocotyledonous angiosperm and annual & biennial
MP BTt Z4E4 ¥ T YY) Monocotyledonous angiosperm and perennial

DA WL - — 4F A= 8 4 4F A= 3% 44 Dicotyledonous angiosperm and annual &. biennial
DP T Z 4 A9 FHi4) Dicotyledonous angiosperm and perennial

FA PR —AF L B MUAE A 4 Fern and annual & biennial

Fp R ZAEAFY) Fern and perennial

AR 4l A A B8 K 28 =X A X B A (TV) = (M
XoF e B A RE X 985 B A T 55 BE R AR R - AR A
Yres) /57T A AR ML A BE A A X BB, IR
4y ¥ 49 35 Berger-Parker 2 J& (P;), Margalef ¥
FEE E 8 (DMG), Shannon-Wiener £ #: 1 5
BCH”) ,Pielou ¥ 2] L35 2 (E) 1 Simpson 2 # 4
FBE(D) . HHE AT -
Berger-Parker £ & (P,) }

P, =n,/N (D
Margalef ¥y 5h 4= 5 48 £ (DMG) 2y
DMG = (S—1) * (InN)! (2)
Shannon-Wiener Z M85 (H') N
H =— > P, * InP, 3
Pielou #)5) JE R E(ED Ry
E = H'/InS (4)

Simpson ZFEHFE (D) N
S

D=1— > (N,/N)’ (5)
i—1

Ao e ARFEIEFP AR M () B N AR R A
Hh e R EE 5 S UK T A b AL B SRR
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K F & S B A (SC900) il #4545 0~35 cm - 1
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2 HR5R

2.1 ZEEEEME
2.1.1 EZREEFEMNE FE AHH
FORMH A F 2 % e A E S R ER .

RGC A 19 R4 AL HE 3R 5 B, o5 2% 5 B 400
26,3200  RAFL 3 B, (5 22 BB AR 15. 79 %0, A
FEORmMER BERA 2 Fh, &5 45 28
10.53% , HAZE R} B kL R IERL LR
BHE R 1R, 2300 5 2% 55 BB 5. 26 065 X IRAT 9
FliZe 25, [t RGC 7> 10 i, 2 RGC (% 47. 37 % , Hirp
R REHRI R A B A 2 Fp PR R KR
EFRSA 1RGR 2,

x2 AEINBTEREMEREE

Tab.2 Weed species and densityunder different treatments

T

ZRE P

Weed species and functional group

THBR % / (Bk /m®) Density
K HFE R pogiis

Raising geese in cornfield Control

B I — 4 AR B B4R A 9 TR (MA) Monocotyledonous angiosperm and annual &. biennial
L/ Digitaria sanguinalis 66.22+16.71" 1.78=£0. 38
e Avena fatua L. 2.22+0.96

PO Z AR A g A 4 (MP) Monocotyledonous angiosperm and perennial
2 H Pinellias ternate 17.33£5.29" 7.11+1.35
PR E R Carex sagaensis 0.44+0.19 3.11+£1.35"
B Pennisetum centrasiaticum 1.33+0.33 5.3341.53"
K E Arisaema heterophyllum Blume 2.2240.96

W — 4F A= Bl 4R AR B T Al %) (DA) Dicotyledonous angiosperm and

annual &. biennial
KHFE Artemisia sievrsiana 5.77+0. 84
KEkZE Chenopodium glaucum 275.56+30. 36 —
B35 Galinsoga parvi flora 216.44+38.95™ 0.44+0.19
MEKREAPEE Conyza Canadensis 1.3340.33 5.7841.17"
FF Capsella bursa-pastoris 6.6741.67 —
I B Gnaphalium af fine 0.444+0.19 —
EHE Lamium amplexicaule 1. 1.3340.33 —
W Galium aparine L. var. tenerum Gren. et (Godr.) Rebb. 0.444+0.19
JEIA/RE Polygonum nepalense 72.00+10. 81" 0.89+0.19
Fe# Fagopyrum esculentum Moench . 0.89+0.38 —

KT 244 9 T4 4 (DP) Dicotyledonous angiosperm and perennial
#i Cirsium japonicum 0.89+0.19 —

WA —FE AT GERE(FA) Ferny and annual

PR ZAE A e (FP) Ferny and perennial
W Hippochaete ramosissimum 5.33+£1.45 7.11+1.35
WA KW, Equisetum di f fusum 8.44+0.19 12.894+2.78

ait 685.33£77.50" 44.44+£3.64

HF:RGC: ERH SRR —RR AR KR .« FIRE P<0.05 KFPZERA LG8 L, »x IR P<0. 01 KF£FH G i

B TR,

Note:RGC, raising geese in cornfield; — indicates that this weed species does not appear in this area; * indicates significant at the 0. 05

probability level; ** ,indicates significant at the 0. 01 probability level. The same below.
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RGC Z& BB & E% B R 685. 33 Bk /m® , J& X I
(44, 44 BR/m®) (4 15. 42 £, 4b H3[H] 25 S A% W &
(P<<0.013;n=9),

RGC v, 4= g 45 L Je I 7K 2250 By J3 %5 12 3 1) J2 %
R 487 £ .81 A5 A 37. 25 5 . AS[w] kb B[R] 22 S 4 (3
(P<C0.013n=9) s X JE A F1 R & K il 5L o

AR B I R ) T RGC, A B i) 5% B 2%
SRR (P>>0.05;7=9); % & 17. 33 ¥k/m’,
 FXFIE 10,22 Bk /m® Ab B ] 22 5 53 (P>>0. 055n=
9) s Hofth % FEALFE RGC Hh H B 5 AAS [) 4cb 2 Ty 16 o 2
B R (B D TR T RE AR 4% 5 110 % B AH 22 R K,
RGC () DA Dy 2 5 B et 5 T HA 5 FhIaest.

2t O E K HFERS Raising geese in cornfield

400+ E3 %}IE Control

350+ +
E 300}
x
= z 250}
¥ K 200t
=
# 150}
R

100 |

50 - ’+‘
0 . , . |
MA MP DA DP FA FP
IHRERE Functional group
1 AEARENGEEEEETE
Fig.1 Weed density of functional groups under different treatments

201.2 RFESHBAMLEENF

m % 3 ] Hl, RGC 4% ¥ #£ % Shannon-Wiener
L Simpson ZAEEREECH 1. 76 F10. 77, 43 5 52 Xf
WAy 1,01 0 1. 06 5, RGC F1 %} IR 6] 22 5 oK 3k i &

IKAF-(P=>0. 0552=9) 5 T X B Pielou 5] B 45 44

Ml Margalel ¥ Fl 3= & B 48 0% T RGC, 43 5l 2
RGC 1. 16 1 1. 17 &%, kb 3 6] 22 57 K 2 & (P>
0.05;7n=9); RGC Z F i I /= ¥y it J& X HR A9 68. 12
5 Ab B ) 25 S A M i 2 UK SF (P <0, 015n=9) . 1fij
My A W R B R R RO R R s

R3 EFRLBETREREZH FEYVENSHEER

Table 3

Aboveground biomass and biodiversity indices of

weed community under different treatments

LR R Fok H FE Y Xt iR
Biodiversity index Raising geese in cornfield Control
Shannon-Wiener ZFE1EFS % H” 1.76+0.18 1.67+£0.20
Pielou ¥ 5] FEI5 % E 0.69+0.05 0.80+0.07
Margalef #)Fh = B E 5 5 DMG 2.4140.53 2.8240.78
Simpson Z #EPEFE 4 D 0.7740.04 0.7640.05
i A Y)ak /g Aboveground biomass 386.30+14.47 5.6740. 80

7% BRI S0 ) B iR B R s &
FEOB RGN R AL It R A5 K OB
TR A5 s AT 5 1S A HE IR o i A AR 1T 51 S AR 1R
B A B BOR AR AR KRB A2 AL

2.2 TEMR
2.2.1 13 AkE

A& 2 AT AT, RGC R Xt 8 2 [a] 4 8 35 KR A7 7
—EZF.RGC R 16, 14% . i T IR 1. 27 %, KA
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AbERE] 2% F R B2 (P>0.05;n=15),
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Soil moisture content,
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RRFRFI I FINE.

A a S lgt

FORMFRG xR
Raising geese in cornfield

b Treament

2 AELETHLEERKE

Fig. 2 Soil moisture content under different treatments

2.2.2 rBEE

% 5 em &b+ )2 4b, 7E 0,10,15,20,25,30 &
35 ecm +JZ4b . RGC 3B L E /N TR A 3),
HAE 15~35 em JZ IR, AN [6] b 31 22 [6] 1Y) 25 S5 3k A
FEIKFE(P<<0.013n=9);fE L EIMIEE 35 cm,
RGC Jxf 8 - 48 5 52 5 2 [A] 22 FE 3 ¥ 93 /)y, RGC
FUXE R S 2 7 B 2 (P<<0.05:5n=9), M
S EHRERGC 158 2 15 5 S0 w, B2
TR B AN AR RGN

500
450+
400}
350

B 1K 7 Raising geese in cornfield
O %} 18 Control

T HEER S /Pa

Soil density

—_— = DN W
[=RY R R Rl
===k =E=]

W

o O
T T T T T
©

1 b BIY OB | H il =
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+ HEEFE fem Depth of soil

B3 RALE RRRRTHLEERE

Fig. 3 Soil density under different treatments and levels

2.2.3 EEFERIL
- MR A SR A A — BB N 22 RGC
RO CIEL 4D, XF B 4 38 5 i 0 & & O 86. 48
mg/kg. W& F RGC 2. 67 mg/kg, ifi RGC + 3
W & B A 120, 98 mg/kg. T X (106, 25
mg/kg)14. 73 mg/kg. 7 [l 4b B + 48 Bl ik 280 K2 ok 2%
BEEEFYARFE(P>0.05;n=15); % I + 1
BRLE & B o 161, 07 mg/ke. B RGC 28. 66
mg/ kg, 4 Bl [A] 22 B 3 (P<C0. 05;n=15)
200 B F >k FH 75 Raising geese in cornfield

= 180F O X}1& Control
< 160}
£ = 140}
g 1201
41 Z 100}
&= 80
TS 60
'*j*j 40}
20+
0
WiRA VG A
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Kb Treament
4 ARENETHEFFIER
Fig.4 Soil nutrient under different treatments

2.3 EREHRRZMHER

3 I A OKAE PR B A Z PR T L RGC £k
AR 25 LR AR 3 LT IS . R R AB R AR = i 5 1
o ZOML L T AR L I S R i MO R K 5 I
102. 44 cm.6.89 cm.63. 43 cm.19. 768 cm.329. 24
em” . 50. 43 I 86. 55% , 4> B T X #® 4. 362,
12.45%.3. 89%. 16. 45% . 15. 9% 14. 35% #0
1.37% . Ho RGC k. oK L b o BRI o 48 R &
wEX AL ZERYAEREP>0.05n=9),1H
RGC T RMEAR 5 25 T a2 7 B &K T
X RE(P<<0. 055n=9) (& 4) . L RGC X &
SR EORAE AR (AR 487

x4 AHAIRLEAXTEREKRKEERK

Table 4 Agronomic traits of maize under two different treatments

(ER/N Ok H 1S xR
Characteristic Raising geese in cornfield Control

5 /cm Plant height 102. 44410, 08 107. 1145, 84
M %& /cm Leaf width 6.89+0.63 7.87£0.75"
M4 /em Leaf length 63.43+4.50 66.00+6. 42
ZEH/ecm Stem diameter 19.7742.28 23.66+2.70"
M- 1/ cm® Leafl area 329.24+67.93 391.51£86.28
M4 2 {4 SPAD value 50.43-6. 14 58. 885, 54
T Jfi & /g Plant moisture 38.1649. 14 51.26411.65"
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RGC J& 76 A it FH ok =500 19 25 140 T LIS R &
K AR A - B AR SR HAESR
i R ZREPEME Y . AR £ WL RGC BB
AH I8 H8 7R ) 2 0 R S R B0 AT RGC &
SRR R R AR 2R . X5 T RS AR R A iR
A RRIE 5T 45 AR AT L B R A R 2
FEEAE L R0 R AIG A% B A 7 O e R
MDA AR 1 (PSS Bz 17 . Wi 0
A=Y L, S BOR Y 37 50 BE 0 R AL v SR
ARG J 2R R . AREESE & B BRI
Jiti JFFY B S AR AL 1 ) 4% ) A 2 R BB S AT X
] 4 B 2 R P AR AR R S U 2R R R
3.2 TEEAMRIEERESEMERNER

o A Bl Z e — AR b BELAS e K 4 i 7%
S I LA R4 K A R R
b, B )2 BE 0% 0 2 R R HE K 3 A AR AR R AR
ARBEFE K B 76 TR 2 W) 6] . RGC 4R F + 3 & K R
B T BE S TR RGC A4b 3 5 % AR 1 B &
2 A FP 2 24 7, IR L 30 25 fiff RGC R 9 b
AP B0t BE 5T 3, T AT 7E — 8 R B s+
K4y 78 K i1 RGC &K% m T xf IR 55K
I S R Rt i |l W [T e wl =1/ NS N
F5E o RGC 4% 2 U 4 398 5550 B R R IK X 1|
X AT B A2 PR R R 2% B0 B DL R 2 B i A K R B
Be, ooh R R K S iR R S B R L
SICH B RR S A 3G 0 1T A 0 1 Bh 2 R S
BTG o DA 2 155 5 7K 258, 38 W 4 i 22 P ] (] 422 52 i)
TS KRR A

2ot i 2k A A B RGC B, T ok H 2% FoRp 28 K
B Y 0 R — TR T AR O 2 A A
DN B T RGE W ok — B R kL 5 — i, B oK
AL R 4 R ) A K B 2 T R 5 — B 4 M R R 2%
R G B e 4 S LA A TR 204 [ B 24 R A
5 WM E Y A R T, RGC gb B 11 3 N K
7 EORE AR T R W] AR X IR P B s
O RGC AL I P R T R X F &
ATRE RS A AN T T £ B T Z AL
DT £5 4 38 RGC 4b B R + 32 % 9% o0 R Boxf 8
m. SRR R -8, 5N RGC b H A H
39 5 o B AR T R R 4 R IR B Y 22 S SR

2 EUCRGE N AR 2 AR B B DT 5 e R
M A 3 Y B PE T
3.3 EAREHRERNRERZSHMEHNE A

A= W18 098 7 5 A X AR VB R A
M2, AR — R A7 B SR A R R OR A R AR K
ZIFEREAFAE T A R . RGC AL R Z% R 26
T B A SN R 23 HE e TR M AR B9 A 4G 2 R
TG M b G B BARE S 7 T 7 IR [R] AN S ) A Kb
o AR I Ab 7R X 3 37 o3 TR R A 8 B AR
FAAGESEAE T - ELAE P Wi 5% 0 (4 4 B0 02 e 9 2 3t
Al P -2 . RGC b BT 2 20 22 B 19 1 i 22
Joi - S v 3R 23 B 3 A o A AT T R AR R I BE R T Y SR
35 B U /L o DT 52 0 6 K A AR A AR RO B0 2
I T+ L 2% i R MR AR 0 08 -t 23 %o 6 OKAE PR 1Y
PE A A BEL B AE R AT 5 ) HG AR K A A T
PEARAE T 0 8

4 &

RGC 4b # 2% R 88 3 3 SR A= K g (H1 45 2 Ho b
KL B MRS BT i — 47 s f A R
YT AEY DI RERE & e R R, SR A
R L (H ) Pl R R A B AR R R 2R
R AH 9 o, B B2/ J RERE IS 2 FEVERIR, 1T
FEEMB L ERE . LAY E R EKT RGC
(P<<0.01;n=9),

RGC 5 4 58 5 7K 25 ma AN I 3, A3 L X BE
8. 54 %0 (H AE I & KE AL+ 800 B0, RGC 22 7%
FER A ISR MR WK £ . RGC 43X £
KABBRAR 5 I I TR A 2 R R /N L
XoF i B ZERE R AR T T S K

T oA FH S RE HE e S N T AR G 2 R R R
SR AEY R IRE T REREY 2R (B 285X}
e KA K A AR TR 0 RO, A TS R SR U
Jit VR4 K A I A KRS
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