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Abstract:In order to explore the characteristics in photosynthetic performance and yield of dryland
winter wheat under different straw mulching methods, three mulching methods were set up in the
northwest arid region from 2022 to 2023: four rows of straw strip mulching sowing(SSM4), five rows
of straw strip mulching sowing(SSM5), and full crushed-straw mulching(SCM) , with bare ground as
the control(CK). The differences of soil moisture, dry matter accumulation, flag leaf photosynthetic

characteristics, chlorophyll content, grain yield and its components of winter wheat under different
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straw mulching methods were analyzed. The results showed that the soil moisture content in wheat
fields under straw mulching increased by 0. 1—1. 9 percentage points compared to CK, with SSM4 and
SCM showing the largest increase during the grain filling stage, and SSM5 showing the largest in-
crease during the maturity stage. Compared with CK, straw mulching increased the average net pho-
tosynthetic rate( P, ), stomatal conductance(G,), and transpiration rate(T,) of wheat flag leaves
from 0 to 28 days after flowering by 12.8% to 18. 7%, 24.2% to 38.0%, and 21.2% to 33.8%, re-
spectively. It also reduced the average intercellular CO, concentration(C;) by 7. 9% to 10.3%. The
net photosynthetic rate(P,) and transpiration rate(T,) of both SSM4 and SSM5 showed the greatest
increase at 21 days after flowering, while SCM showed the greatest increase at 28 and 14 days after
flowering, respectively. The stomatal conductance(G, increase) and intercellular CO, concentration
(C; decrease) of SSM4, SSM5, and SCM reached their maximum variation at 28 days after flowering.
The chlorophyll content(SPAD value) significantly increased, with an increase rate of 3. 9% to 7. 0%.
Among them, the maximum increase in SSM4 and SSM5 occurred at 0 day after flowering, while the
maximum increase in SCM occurred at 21 days after flowering. The average dry matter accumulation
during the entire growth period under straw mulching increased by 0. 7% to 30.5% compared to CK.
Among them., SSM4, SSM5, and SCM showed the largest increase during the grain filling stage;
SSM5 showed the largest increase during the jointing stage, and SCM showed the largest increase dur-
ing the booting stage. Straw mulching significantly increased the grain yield of winter wheat, with an
increase rate of 7.9%, 18.6%, and 9. 9% for SSM4, SSM5, and SCM, respectively. The main rea-
son for the increase in yield was the increase in the number of spikes per unit area and thousand-grain
weight. Thus, it can be seen that straw mulching can effectively increase soil moisture in dryland win-
ter wheat, promote dry matter accumulation, improve flag leaf photosynthetic capacity, and facilitate
yield formation. Ultimately, wheat yield can be improved by increasing the number of spikes and
thousand-grain weight, and the best effect was achieved by sowing in 5 rows with straw strip mulc-
hing.
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Fig. 1 Change of precipitation and atmospheric temperature during the whole growth period of winter wheat
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Fig.2 Soil water content at different growth stages of winter wheat under different straw mulching methods
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Fig. 3 Photosynthetic parameters in flag leaf of of winter wheat after anthesis under different straw mulching methods
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Table 1 Winter wheat yield and components under different straw mulching methods
b3 P L™ W3k 45 K ML -8 TR TR
Treatment  Grain yield/(kg « hm~2)  Harvest index/%  Spikes/(X10* « hm~?) Grains per spike 1 000-grain yield/g
SSM4 2 555.4b 33. 1a 263. 3b 33. 2ab 41.7a
SSM5 2 806. 8a 33.9a 291. 2a 32.0c 42. 2a
SCM 2 602.6b 33.0a 236. 3¢ 38. 3a 41. 3a
CK 2 367.5¢ 32.5a 240.9¢ 35. 6ab 37.0b

I 51 B S TF) 1 s A BRI 7E 0. 05 K P B 2R B,

Different letters after the values within the same columns indicate significant differences among different treatments at 0. 05 level.
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