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Occurrence pattern of Descurainia sophia in wheat fields of desert oases in
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Abstract Occurrence patterns of the Descurainia sophia population and the influence of its density gradient on the
physiological and ecological characteristics of wheat, as well as yield components, were explored to provide
theoretical support for establishment of scientific prevention and control index systems. Effects of D. sophia at
density gradients of 0, 10, 20, 30, 40, and 50 plants/m’ on the physiological and ecological characteristics and
yield components of wheat were investigated in this study. Optimal models for D. sophia with different densities
and wheat yield loss rate were selected, and the economic threshold was calculated through the use of multiple
models for fitting analysis. The results indicated that the peak periods for the emergence of D. sophia seedlings in
winter and spring occurred in early November and early-to-mid April, respectively. In late April, a reversal was

observed in the superiority of D. sophia in terms of fresh weight and plant height. During the critical period of

KA, 2025-02-01 1@11 . 2025-05-08
EEWMB: “RKIFEAEFHIR-5 @ﬂ&%ﬁk/uj T H (2022 TSYCCX0081) ; 3 it /N 7=l £ R Ak 2 (XTARS-01) ; B4 /% H iR
R £ (2023A02009) 5 IMJQZUKJ‘LJkﬁ/I\%? (CARS-03-88) s 4 Ml FH B B i 32 4597 H (xjnkywdze-2023004-1)
* WEEE  E-mail: X liugi@xjau. edu. cn; 5 #FIE ghf20044666(@163. com

[Y[



52 5 11

RIS BT SR TR AR U /N2 P SRR A U B R /N 7 (R 52 )

competition in early-to-mid May, the differences in biomass between the two species reached the maximum. The
average fresh weight per D. sophia plant was recorded as 3. 32 times as that of wheat. With an increase in the
density of D. sophia, both the wheat spike density and yield are significantly reduced. When a density of 50
D. sophia plants per square meter was reached, a reduction of 51. 78% in wheat spike density compared to the
control treatment was observed, and a yield loss rate of 52.99% was recorded. Extremely significant negative
correlations were observed between the density of D. sophia and parameters including plant height, number of
effective spikes, number of grains per spikes, 1 000-grain weight, as well as yield. It is clear that the relationship
between the density of D. sophia and the rate of wheat yield loss can be well fitted by the sigmoid function model
y=e
plants per square meter. A positive correlation was observed between the inhibitory effect of D. sophia on wheat

(41999711804 7/0 - The economic threshold for drone-assisted control of D. sophia was determined to be 2. 66

and its density. Effective control measures should be initiated when the D. sophia density reached the economic
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threshold.
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Fig. 1 Occurrence dynamic of Descurainia sophia

in wheat fields
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Fig. 2 Changes in plant height of Descurainia sophia and wheat under natural conditions in the field

2.1.3 BREMNZHEERANHS 0.99 g HINZE 24.43 g, 5 A L) FERE 5/ E

3SHTNAL PR 15.00C, 3 A M) PRRAREEFANZE R B O A 2E 2. 32 5. FlS %
F 4 J A BRI E AN E S B RS B IRE AN TT UG IS IR AR ) R B A A L R IR
The 4 Aa) FEREANE Z PR EEE 22 N AN R EEER B 0 (] 3a) .

—s—RILE D. sophia _25
—e— /N& T aestivum - WBWHE D. sophia
751 —*— ¥ Temperature 2r [ 1/N#E T aestivum
=20 ﬁ)
60 - g 1k
= L o o
K S B Lt
- s =&
i i a ‘ Q a ¥z 0
&3 m £ o g
£ 30+ 110 7 = ]
a B2
junigN -Tr
15H a s '
a b & g
0 : T
1 b | | | | O E | 1 | 1
03-28 04-11 0426  05-11  05-26 03-28 04-12 04-27 05-12 05-27
it/ - . i/ H - )
Date Date

a: FEIR RGN R R BEFRABAL D2 b: SRIRE AN 2P HH KEEE .

a: Dynamics of fresh weight changes in D. sophia and wheat; b: Average daily increased fresh weight of D. sophia and wheat.
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Fig. 3 Changes in fresh weight of Descurainia sophia and wheat under natural conditions in the field
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Table 1 Correlation between Descurainia sophia density and wheat yield traits

sehi TR % i B RRERL FRLER THRL B -
H Descurainia sophia Effective spike Grains per Thousand- =
Index . . . . Yield
density per plant spike grain weight
ARFEEL  Effective spike per plant —0.915*
THRI%  Grains per spike —0. 961 ** 0. 943 *
T-kiffift Thousand-grain weight —0.935* 0.971* 0. 965 **
7ea Yield —0. 854 0. 949 ** 0.923* 0. 960
FEERAFER  Yield loss rate 0. 947 * —0. 964 ** —0.971* —0. 991 ** —0. 937

D) oox FoRGRIREMAR R B IRAE 0. 01 KF2FBE.

%% indicates significant difference at the 0. 01 level by Pearson correlation coefficient test.
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Table 2 Regression analysis between the density of Descurainia sophia and yield loss rate of wheat

EVE] 8 EVEpp ) . A
. . . R* F Sig. o bl
Regression model Equation of regression Constant
2 pRi%L  Linear function y=0. 805 5x+16. 910 92 0. 885 99. 596 1. 84E-07 16. 911 0. 805
XTECpR%L  Logarithmic function y=—26. 653 7+20. 775 3lg(x) 0.951 250. 166 7.17E-10 —26. 654 20. 775
FEk#  Power function y=>5.562 420-5%6 0. 935 186.017 8. 30E-09 5.562 0. 597
S K%L Sigmoid function =l 199 I=11L 604 ) 0. 954 266. 655 4. 44E-09 4. 200 —11. 805
F5%pR%L  Exponential function y=19. 823 2¢0-022 5z 0. 821 59. 464 4. 82E-10 19. 823 0. 022
Dy R/NEFRAUR R IR L
v represents the yield loss rate of wheat; x represents the density of D. sophia.
*3 BRESENEZHNEFEE
Table 3 Economic threshold of Descurainia sophia in wheat fields
. BiilR 2%/ BiBRER/ %0 &R faERKE/ % . ‘
BB ol RECR/Y, BREERWAEA i o
. (JG/hm?) Control Economic ;
Control method . . .. Economic threshold
Control cost efficacy injury level

ATF# Hand weeding 1 500 85 9. 80 6. 16
AR TC AP Spraying by plant protection drone 135 95 0.79 2. 66
B BEE £  Spraying by knapsack sprayer 345 95 2.02 3.38
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