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Harmful and economic thresholds for rodent pests in the Alxa desert area under
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Abstract: The rodent damage threshold and the rodent economic threshold are indicators that must be clearly defined
in the practice of grassland rodent prevention and control. Different grassland types or different utilization methods of
the same grassland type have completely different values for these two indicators. The damage threshold is the
population density of pests at which the grassland is obviously compromised, and the economic threshold is the
population density at which further pest population increases will cause economic losses. The Alxa desert region is

ecologically fragile, and rodents are endemic. This study selected continuous grazing areas and prohibited grazing
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areas in the desert area of Alxa Left Banner and from 2015 to 2019 to investigated the species and density of pests
using the ‘mark and recapture’ method, together with sampling to investigate the aboveground plant biomass in the
sample area in August. The measured rodent unit densities and their daily food intakes were used to estimate the
amount of forage loss, and a regression equation was used to obtain a fitted relationship between the rodent density
and the ratio of forage loss. It was found that: 1) The fitted curves for the ratio of pest density and forage loss in the
continuous and prohibited grazing areas took the form of logistic three-parameter, S-shaped curves. 2) According to
the regression equation, the damage threshold in continuous grazing areas was 26 standard rodent units-ha ' and the
economic threshold was 39. 3 standard rodent units+ha '. In prohibited grazing areas, the damage threshold was
33. 2 standard rodent units+ha ' and the economic threshold was 30.2 standard rodent units-ha'. Thus, the
economic threshold pest density of continuous grazing areas was slightly higher than that of prohibiting grazing areas.

Key words: Alxa desert area; rodent control; damage threshold; economic threshold
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Table 1 Rodent conversion standards and storage of forage

SR H Proifi KN i B 4k
The rodent species The daily intake per rodent (g) The reduced value Hibernation The storage of forage (kg)

“BEBK R D. sagitta 10. 1 1.8 1 0
FBEEE B A, sibirica 9.5 1.7 1 0
TP B M. meridianus 5.6 1.0 0 0. 8952
/NE R R P. roborovskii 2.3 0.4 0 0. 2475
BT R 5 B S. alaschanicus 41.4 7.4 1 0
PR S. telum 10.1 1.8 1 0

T IURAMG ORI

Note:“1” means hibernation; “0” means no hibernation.
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cc
FIL=——7——-—-X100¢ 11
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W AY (around yield) b #5 9 °F ¥ A4 9 & (kg-hm ?) ; CC (cost of control) K B 36 %% H (J€ -hm %) ; EC
(efficiency of control) A BFIGRLF (%) ; P A E M A% (o kg ') -
1.3 A HF
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HCEE A5 2 7R R SPSS 22. 0 HEAT B 2 75 22 70 1 (One Way ANOVA) , 5 # /K ¥ P=0. 05, {#i i} GraphPad
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F 20178 2015— 2019 4F % 28 B IX 5 B M DX M 17 3l ) %85 R 5 45 BORE SR AR Y S (B 5 AR TR % SR X
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Table 2 The rodent densities and forage indexes in different grazing methods

I C SN W 15 3l 4 5 Ry MR T HORE T iR L
Grazing methods Rodents density (standard Forage yield Loss of forage yield The loss ratio of forage
rodent units per hectare) (kg+hm™?) (kg+hm *) yield (%)
% S IX Continuous grazing 102. 11+11. 80a 639. 24+46. 69a 131.22+14. 88a 21.84+2.48a
M X Prohibiting grazing 72.21£5.18b 652. 05 35. 08a 112.714+8.41a 17.9441.59a
F 5. 386 0.048 1.172 1.746
P 0.028 0.828 0.288 0.197

TE: B P A bR, R R/NG T REFROR BRI 3 22 7 (P<<0.05) .
Note: The values of data in the table are mean value £ standard errors, different lowercase letters indicate significant differences between the two grazing

methods (P<<0.05).

2015—2019 4F ¥ £ i P X M ¥ 77 i 25 S R B 35 (P>>0.05) , 5 AE [ A Wi 5 sh Wy % B % A i & 2 5 (P>
0.05), B2 P i 5AE IR 22 5 A W35 (P>>0. 05) , 2015— 2019 4F ] 4k %2 P2 s 4 2k e i A 35 2% 5 (P>0.05) .
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B R 760. 49 kg hm 7 R PR G HE R 25. 63 %0 2016 4F S Wk k5 3 ) 5 B AR A A%, R 68 2 A v LA
o ~hm ™ *, HC R R P B K, 8 83.62 kgehm 7, 0 P i N 636. 75 kgehm 7, R R i 5K HL AU
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R R 25. 74 % .
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S (P>>0.05) , Bk 2019 4E 81, i S R X P 451 2% 77 dk 2 v T A5 HRIX 5 2015 — 2019 4F 3 S M X 4 7 e
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Fig.4 Relationship of rodent densities with the loss ratio of forage yield
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Fig.5 Modeling relation of rodent densities with the loss ratio of forage yield
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