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Effects of agro-pastoral integration on
weed biodiversity in field and maize production
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(1. Institute of Plateau Ecology, Tibet Agriculture and Animal Husbandry College, Linzhi 860000, China;
2. Rural Energy and Ecology Institute, Jilin Academy of Agricultural Sciences, Changchun 130033, China)

Abstract  Through the long-term positioning experiment of “ Agro-pastoral integration CAPI)” on Yanjun Farm.
Comparative field experiments were conducted to analyze the impact of agro-pastoral integration production methods on
weed biodiversity and corn production efficiency. The weed species, density, coverage, aboveground biomass, and
corn yield in the field pre-grazing and post-grazing were investigated. The results showed that. The total weed density
API treatment was 1.41 times of that of control (CK) pre-grazing, and the weed dominant species were unitary and its
relative abundance was not evenly distributed; The weeds aboveground-biomass of APl was 18. 12 kg/hm? higher than
that of CK; The Shannon-Wiener diversity index (H") . Pielou evenness index (E) . Simpson dominance index (D) and
Margalef richness index(DMG)of APl weed communities were 1.09, 0.92, 1.05 and 1.08 times of CK, respectively;
The total densities of APl post-grazing and CK were reduced by 77. 00% and 23. 10% ., respectively. The
aboveground-biomass of weed community decreased by 94. 18% and 78. 17% . Therefore, geese transformed the

16.01% weeds in the field into resources and improve weed productivity. The corn yield in API field was 0.92 times of
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CK, and the economic loss caused by the reduction of production amounted was up to 2 443.51 yuan/hm?; Goose

product output converted to 25 922.80 yuan/hm? , it contributed to the total economic income as high as 48.74% ; API

investment ratio (2.87) is 1. 15 times of that of CK (2.49). In conclusion, API system by raising geese in corn fields

to control weeds in API system, converted weeds into resources, improved the productivity and biodiversity, and

achieved high economic efficiency.

Keywords agro-pastoral integration; raising geese in corn fields; biodiversity; production benefit
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R1 FRALEBETHREMEX FEMNRE

Table 1 Investigation on species and density of weeds under different treatments
% B/ (B /m®) Density
FeFEANE #l A T R
Weed species Subject  Life-history Pre-grazing Post-grazing
CK API CK API
/INTKE Conyza canadensis L. % B — /M 0.8040.8 — 1.33+1.33  0.44740. 44
Y& Artemisia argyi H. Rk ZAEA 1.33+0.53 1.33+1.33 1.78+£0.44  4.00%2.67
i BRSZ Sonchus arvensis Linn. 25 B} L, 0.53+0.53 — — —
Wl JLZE Cirsium setosum Willd. Eap s 2o — 1.0740.27 — —
K& Artemisia selengensis Turcz. R ZAE 1.87+1.87
JKHBE Echinochloa crusgalli L. RAR e 11.2045.60 14.40-+9. 60 3.56+3.11" 0.44+0. 44
MR E Setaria viridis L. RAFRE — A 2.40+0.8 2.93+2.13 2.227+0. 44
B Eleusine indica L. RAFRE — A 5.33£2.67 3.4740.27 2.67+£2.67 0.89%0.89
B Digitaria sanguinalis L. AR AR 0.53£0.53  7.47+2.13" —
7% Phragmites australias Trin. AAFR ZAE K 1.60+1.60 1.87+1.06
D% % Portulaca oleracea L. DR AR 0.44£0. 44
#2530 Fallopia convolvulus IR — A — — 0.44740.44  0.44+0.44
M8 B ¥ Commelina communis s i w5 R — A 4,27+3.47 4,80+2. 40 5.78+4.89  1.33+£0.44
K LFEE Chenopodium glaucum L. # B —AEA 1.60£1.60  1.87=0.27 1.7840.44  0.8940. 44
AL Amaranthus retro flexus L. Rk — A 2.4042.40  5.8743.47 4.8943.55 1.33+1.33
B2k Stellaria media L. arE —/ AL 4.00£1.60  6.13%5.07  4.00£4.00 3.1140.44
F % Elsholtzia ciliata Hyland. BIE# — A 1.334+1.07  0.27%£0.27 1.334+1.33  0.8940.44
=W Trifolium repens L. 2R ZAE 0.53+0.53 —
B WA W, Equisetum di f fusum D. AR —/ 2L 0.27+0.27 1.33+1.33 — —
EHE Carex spp. I ER ZAEA: — 0.2740.27 — —

Bt Total /(10° £k /hm?*)

3.81+1.01 5.39+1.15 2.93+£0.67 1.24740.49"

T AR 0 T8 A XA B4

Note:

2.2 REAFEWNBEEUMBESHESS

L DA CFF B R R o B R M
V) 1 256 BUE K 4 3 2% W Fl A 1 g vh AR X
TV T ) % A 7 AN [R) b SR R BUR AR SR B
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Fifr o 32 B4 A A K B (R B R, B R AR N 22 B T
g7 e FE AR IR A 26. 43 %6 .12, 25 %0 FT 11. 91 %, ffi #4

“x PRIRAL AR P<<0. 05 BAFKTFERBAGIIHEL. TR,

, no weed appeared. * , statistically significant difference at P<C0. 05. The same below.
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Please see Table 1 for the Latin names of weeds.
B 1 FREAE TR (a) MG (D) RENEEE

Fig. 1 Important values of weed in pre-grazing (a) and post-grazing (b) under different treatments
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BV 0 LR 72 D1 KT &2 ) 26 3G #h 1) A R 19 Ah R &
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o B 3 ATA, AR . APT 2R B BETE L AR W)
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a indicates the importance value of weeds.
B2 AELETHH BABEEENERRZED

Fig. 2 Rank and abundence of weeds in pre-grazing and post-grazing under different treatments
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Fig.3 Aboveground biomass of weed communities

under different treatments
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P S5 o A ) T 04 0 2% RERE I 1 A BE ARG [W L
REAEHF A Y A R AR W) 22 RE M E T B AT R T
HEBRGREIEMTEHE.
2.5 HEFZFUESW
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Table 2 Diversity index of weed communities under different treatments

L REPEFE R TR Pre-grazing TG Post-grazing

Biodiversity index CK API CK API
Shannon-Wiener ZFEVEFE % H' 2.1340.08 2.3240.06 1.95%+0.09 2.20£0.07"
Pielou ¥ 5] ¥ E 0.8640.03 0.79+£0.02" 0.8340.01 0.8840.02
Simpson L #EIEE D 0.8340.02 0.8740.03 0.8240.02 0.8640.01
Margalef ¥)F0 = & JE 5 5 DMG 2.7540.01 2.984+0.09 1.76+£0. 04 2.04=+0.05"

P B b 42 o] A K e, {EL I (] 2% B 5 A W) A A7 A b
i) 5 4 A5 3 S BCE ORI . APT L gyt R 14 7 i
X 28 T B B TR A 5 3 48, T4 00 He g T AOlR
AJE CK A 1,79 47, iy st AT 0L APT 3™ 45 2% #5
TG DA AT LARD S S A0 H0 968 DA 2 e v 0 BB U i
=R EMA — ARG A — BRI B — 2 a

x3 AELETREE

R Fe R B IR Y 28 0% & s R 17 322, 80 JT/hm?,
X} R 25 B DT R R AT 44, 38%0 ., PR HAE b —
ol i 28 B S I RS AR AR L 4 R R L APT 4 1L
(2.87)>CK(2.49), &I API 4bH## A L 5] %F 42
T 8804 BT R s 3 T U B AR B — AR Ak AR 7 Oy AR
Pt 5 2 U Rk s T B A B R A

SRGENEFHHES W

Table 3 Economic benefit analysis of farmland ecosystem under different treatments

MRS/ FREEHA/ P/ S/ SRR/
o o B N . o o PR
Qb ¥ (JG/hm?) (76/hm*) i (kg/hm?*) (7G/hm*) (J6/hm*) ]
(kg/hm?*) Production
Treatment Field Raise geese ) ) Goose Total Total . )
i ) Maize yield . . investment ratio
mvestment mvestment productlon revenue netincome
15 633. 584+ 29 703. 80+ 21 203. 804
CK 8 500 — 2.4940.49
2 576. 37 4 895.10 3 735.74
14 347.52+ 1296.14+ 53 183.09+ 39 033. 10+
API 5 000 8 600 2.87+0.32
2 364.18 213.72 8 766. 34 4 383.17

TE BT B LABE TN BT (GE) i ko B2 5 f 8 0 LB e Y48 AR D 1 K B4 1. 90 6/ ke /G PY 20 TG/ kg 77 45 LU FH 30w B9 1 2R

el g R RIS B = SRS A% RS AR SN .

Note: Input and output are measured in currencies RMB (yuan). Unit conversion coefficients is according to the price of Heilongjiang

Province prevail, which are 1. 90 yuan/kg for maize, 20 yuan/kg for goose. The calculation of production and investment ratio

adopts net income. Raise geese investment = Young goose price + Total feed investment,

3 W

2% B S MR AR AR ) A A R S BUR AR ™ i R
wFBEMEERRZ - EY - R R KR
JE 3l A A HE A AR W AR R R R S
A2 07 AR 28 S e 5 | S TH (] 2% 1000 R 28 R RE L
JEE R AE A AR AR A B 2 A B VR A5 A L A
Sy R Z eV AT AR 22 5 B ST RN AT RE VA X T
ANTR) 2% B AE BT 3 B R AR B e A B L R O
AL — M T G B SR B L B B R A A T X
RSN IR B 0 BCAE L s AR T R Al

JRE L R e R S R S AN R Ak R A A 2
L 4 I V) 2 M 2 W) 4 e g A

fe e — Ak A FE CAPD T, it 48R () 2% B BE 7K
BIZR R 2 T B b AR i R 2 R Y
K AR Z FEFPRE 2 B 43 A AN 5) 5 iU - 22 RS
S EAEY A 2R (BR Pielou #5) B 48
BOE) Y R BT RS T 55 4% 5 5% 4 7 el AR
A= Z5 A7 2 (RS SRy o (45 45 2% R0 R () 2 18 0 il 2 38
)0 AT . H AT UL SR £ B 4 AR AR 7 vy
AR, AR i E K H /N DX RS T 4R
FH ) 2% B B K, 38 R A0 CRR ot 50 o L 8 ol e A it



146 O A K R it

2018 4F 5% 23 %

6] e ZC 4R TF 1 I 8] 2% 5 fR 9 1 2R ) 2 RE A S 0
PR R R RAEST R S A R TR L
BT RENEWEERN Z IR 4 T AR N
1o B LR W) 20 R L A DI RE e 21 T R L 4 v e R R
AT NG TR AR LI T AR SR ] 5 2 K
Y EEK .

4 #F it

AN TR) 1 2 4 B 7 5K B0 R U 5 R R AE A
A 22 PR ) 25 55 1E T R ) 4 B A 7R O R R OK
B HCHORT . Ak CAPD) 4b B A X B (CKD R
FRE R R 15 i, 4 B S BE 43 02 5. 39 X
10°#% /hm® F1 3. 81 X 10° #k /hm® ; T Bt 44 5 » 2% B
BERE AR R 76. 91 % F1 23, 08% , AP A= 7 )5 =X U
A Sy 2 B A A A0 440 700 o 38 2 7 A A S A
O S I KA ) 2% A AR K R B A — A
(R 2 B A 72 A W) 2RV . OO - APT Fi CK Y
Z B b A R 45 R 897, 31 il 534. 75 kg/hm’ 3 ik
VUG 22 5 A AR R 94, 1826 1 78,1804,
PR3 25 /0 16. 01 00 2% B il - A 4y ok ¢ U8 Ak i 4
AR EAE TR T AR R RORE VR A W) 2 R PR AR bR A A
O APT# CK O F R TR S 4 s AR Y 24
PE QBN HERS A B A ) Z R FR bR R TR
Wt 3 (Br APT ) Pielou ¥ 5] B 48 % 34 hn 71
11.39% 41> . ®E A AE R 255 7= & b ol DLk #h
K= GFEXF CK 3877 1 286. 06 kg/hm?®) AlF 7 3k 14
ZU B g (29 R 2 443,51 56/hm? ), API 7= 4% [t
(2.87) 3 CK(2.49) 19 1. 15 f%. API ¥ i 25 & F
CK 17 829. 30 y&/hm* ., B I, A H A= R 58 nl §F
B2k ) EAE BB N 25 sk gk kL AR S 4
N R A — R A PR KR AT AR Ry — b A= 2 0l
Fe A PR
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