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Abstract; To investigate the effect of phosphorus application mode on the grain setting characteristics
of wheat ears under late spring coldness, wheat varieties Xinmai 26 with weak resistance to late spring
coldness and Yannong 19 with strong resistance to late spring coldness were selected as experimental
materials from 2022 to 2023. Field pot planting was adopted, and a low temperature light incubator
was used to simulate late spring coldness. The main stem and grain setting characteristics of two

wheat varieties were analyzed under the treatments of full basal application of phosphorus fertilizer
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under conventional temperature, 50% of phosphorus fertilizer postpone under conventional tempera-
ture, full basal application of phosphorus fertilizer under late spring coldness, and 50% of phosphorus
fertilizer postpone under late spring coldness. The results showed that compared with normal temper-
ature, the late spring coldness significantly reduced the number of grains and weight per spike in the
main stem of Xinmai 26 and Yannong 19, with a decrease rate of 25. 63% and 23. 43% , respectively,
and a decrease rate of 26. 74 % and 20. 65% in weight per spike, respectively. Among them, the num-
ber of grains in the lower spikelets of both varieties decreased the most (40. 21% and 31.91%, re-
spectively). The grain position with the largest decrease in grain number was the third and fourth
grain positions (40.00% and 80. 77 % , respectively). Under normal temperature conditions, after ap-
plying phosphorus fertilizer, the single spike weight of the main stem of the two varieties was higher
than that of the full basal phosphorus fertilizer, with an increase rate of 9. 37% and 19. 48% . respec-
tively, and the number of grains was increased by 11.17% and 8.45%, respectively. The largest in-
crease in grain number was observed in the lower and upper spikelets (with increase rate of 30. 93%
and 31.25%, respectively). The thousand-grain weight of Yannong 19 significantly increased (with
an increase rate of 12.49%). Compared with the full basal application of phosphorus fertilizer, the
postpone of phosphorus fertilizer significantly increased the number of grains and weight per spike in
the main stem of two varieties under the risk of late spring coldness. The increase rate of grain num-
ber per spike was 22.53% and 14. 20%, and the increase rate of grain weight per spike was 25. 94 %
and 10. 96 %, respectively. The highest increase in grain number in Xinmai 26 was observed in the
lower spikelet and the third grain position (with an increase rate of 101. 72% and 42. 86 %, respective-
ly); The spikelet position with the largest increase in grain number of Yannong 19 was the upper
spikelet (with an increase rate of 73.68%). In summary, late spring coldness can reduce the number
of grains and weight per spike in the main stem of wheat. After applying phosphorus fertilizer, apply-
ing phosphorus postpone can alleviate the impact of late spring coldness on wheat spike fruiting by in-
creasing the number of grains and weight per spike in the main stem.
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Table 1 Single spike yield, grain number per spike and thousand-grain weight of
wheat main stem and spike under different treatments
Hr# 26 Xinmai 26 A4 19 Yannong 19
Trament g BT ESEH  TRE B EEEE  TRE
Single spike Grain number Thousand-grain Single spike Grain number Thousand-grain
yield/g per spike weight/g yield/g per spike weight/g
CKR1 2.4740.09ab 56.29=42.09ab 43.8840. 44a 2.1840.09b 59.14=+2.05a 36.9441.13b
CKR2 2.7040.09a 62.5742.02a 43.0840. 34a 2.61%0.10a 64.14=+1. 74a 41.5640. 96a
LTR1 1.81+0. 06¢c 41.86+2. 15¢ 43.5441. 33a 1.73%+0. 11c 45.2942. 46¢ 38.16=40. 54b
LTR2 2.28+0.18b 51.2943.57b 44,3741.19a 1.9240. 05bc 51.71%1. 46b 37.2641.19b

[ 51 B AE 5 AN Rl 5 B R R AN R AR B 7R 0. 05 K 2R R, TRF.

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

The same in tables 2 and 3.
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Fig.2 Variation of spikelet weight with spikelet positions on wheat main stem under different treatments
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Fig. 3 Variation of the fertile grain number of spikelet with spikelet positions on wheat main stem under different treatments
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Fig. 4 Single grain weight of different spikelet positions on wheat main stem under different treatments
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Table 2 Total grain weight at different grain positions of wheat main stem under different treatments
ey b 3 BRI Total grain weight/g
Variety Treatment Gl G2 G3 GA
Hi# 26 CKR1 0.8440.03a 0.82-0.03ab 0.62240. 04ab 0.18-+0. 05ab
Xinmai 26 CKR2 0.8740. 02a 0.9040. 03a 0.6740. 02a L2640, 04a
LTR1 0.7240.04b 0.69-+0.03c 0.36+0.03c .0440.02b
LTR2 0.7940. 04ab 0.79-+0.03b 0.54+0.04b .1540.07ab
A 19 CKR1 0.7340. 03be 0.74+0.03b 0.5240.03a .19-+0. 03a
Yannong 19 CKR2 0.89+0. 02a 0.85+0.03a 0.61+0.03a .25+0.03a
LTR1 0.67=+0.03c 0.62+0.03c 0.41-0.04b .0440.02b
LTR2 0.7540.02b 0.71£0.02b 0.4340.03b .04+0.02b

£3 ARLET/NEEEEANRE R AL LHE

Table 3 Fertile grain number at different grain positions of wheat main stem under different treatments
iy Jib 2552 MR B0 Number of total grains
Variety Treatment Gl G2 G3 G4
w26 CKRI1 19. 14+0. 40ab 16.7140.52a 15.0040. 69ab 5.4341.39ab
Xinmai 26 CKR2 19. 86+0. 40a 18.71+0. 61a 16. 1440, 46a .86+ 1. 20a
LTR1 16.7140. 99c¢ 14.5740.97b 09.0040. 90¢ .570.69b
LTR2 17.5740. 61bc 16.7140.57a 12.864+1.01b L1422, 01ab
JHA 19 CKRI1 18.57+0.37b 17.86+0.51a 15.2940. 68a .4341.00a
Yannong 19 CKR?2 20.57+0. 30a 18.86+0.51a 15.86+0. 34a .86+0.91a
LTRI1 17.0040. 53¢ 15.1440.59b 11.7141. 23b .4340.97b
LTR2 19.5740. 37ab 17.860. 46a 12.7140. 84b .5740.81b
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