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Effects of agro-pastoral integration on
weed biodiversity in field and maize production

BIAN Buyun', GUAN Fachun?, ZHANG Yongfeng®* , CHENG Ben', TONG Shuping'
(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, APl system by raising geese in corn fields

to control weeds in APl 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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1 N
Table 1 Investigation on species and density of weeds under different treatments
/C /m®)Density
Weed species Subject  Life-history Pre-grazing Post-grazing
CK API CK API
Conyza canadensis L. / 0.8040.8 — 1.33+1.33 0.4440. 44
Artemisia argyi H. 1.334+0.53 1.3341.33 1.7840.44  4.00+£2.67
Sonchus arvensis Linn. 0.537+0.53 — —
Cirsium setosum Willd. — 1.0740. 27 — —
Artemisia selengensis Turcz. — 1.87+1.87 — —
Echinochloa crusgalli L. 11.2045.60 14.40+9. 60 3.5643.11% 0.4440. 44
Setaria viridis L. 2.4040.8 2.93+2.13 2.227+0.44
Eleusine indica L. 5.33£2.67 3.47+0.27 2.67£2.67 0.8940.89
Digitaria sanguinalis L. 0.53%+0.53 7.47+2.13%
Phragmites australias Trin. 1.60+1. 60 1.87+1.06
Portulaca oleracea L. — — 0.4440. 44 —
Fallopia convolvulus — — 0.4440. 44 0.4440. 44
Commelina communis 4,27+3.47 4.80+2. 40 5.784+4.89  1.33%40. 44
Chenopodium glaucum 1. 1.60=+1. 60 1.874+0. 27 1.78+0.44  0.8940. 44
Amaranthus retro flexus L. 2.40+2. 40 5.8743.47 4,89+3.55 1.334+1.33
Stellaria media L. / 4,00+1. 60 6.134+5.07 4,00+4,00 3.1140.44
Elsholtzia ciliata Hyland. 1.33£1.07  0.2740.27 1.3341.33  0.89£0. 44
Trifolium repens L. 0.53%0.53 — — —
Equisetum di f fusum D. / 0.2740.27 1.334+1.33 — —
Carex spp. — 0.2740. 27 — —
Total /(10° /hm*) 3.81%1.01 5.39£1.15 2.93£0.67 1.2440.49%
. e P<0.05
Note: —, no weed appeared. * , statistically significant difference at P<C0. 05. The same below.
2.2 ; 1% ~10%
( . . . N <1% . * 7
) . CK API ,
s N s
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s s s
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1,

Please see Table 1 for the Latin names of weeds.

1 (b)
Fig.1 Important values of weed in pre-grazing (a) and post-grazing (b) under different treatments
, 10% ~100% . .

(20. 74%) . ( ) 3

(18.24 %), (16. 30%) . (12.29%), . 3 . , API
67.57%, (897. 31 kg/hm*)  CK(534. 75 kg/hm®)

- -, 1% ~ 1.68 (P>0.05), .
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X

x indicates the importance value of weeds.

2

~

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 3 API 14347, 52 ke,/hm”

under different treatments
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Table 2 Diversity index of weed communities under different treatments

Pre-grazing Post-grazing
Biodiversity index CK API CK API
Shannon-Wiener H’ 2.134+0.08 2.324+0.06 1.9540.09 2.2040.07*
Pielou E 0.86+0.03 0.7940.02% 0.83£0.01 0.88+0.02
Simpson D 0.8340.02 0.8740.03 0.8240.02 0.8640.01
Margalef DMG 2.75+0.01 2.9840.09 1.76£0. 04 2.044+0.05%
s 17 322. 80 /hm?,
. . API . 44.38%,
48. 74 %, ; .API
CK 1.79 s , API (2.87)>CK(2.49), API
b b
3
Table 3 Economic benefit analysis of farmland ecosystem under different treatments
/ / / / /
¢ /hm*) ¢ /hm*) (kg/hm?) ¢ /hm*) ¢ /hm*)
(kg/hm?*) g Production
Treatment Field Raise geese Goose Total Total
Maize yield investment ratio
investment  investment production revenue netincome
15 633,58+ 29 703. 80+ 21 203. 80+
CK 8 500 — — 2.4940. 49
2 576. 37 4 895.10 3 735.74
14 347.524+ 1 296.14+ 53 183.09+ 39 033.10+%
API 5 000 8 60 2.87+0.32
2 364.18 213.72 8 766. 34 4 383.17
) ) s 1.90 /kg. 20 /kg,
= + .

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.
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