HREYHIM 2025,45(3):412—419
Journal of Triticeae Crops doi: 10.7606/j.issn.1009-1041.2025.03.15

1) £t bl B[] < 2025-02-21
[ 245 B AL < hetps: //link. enki. net/urlid/61. 1359, S. 20250221, 0909. 002

Al bt D22 IR R AL A R PERUK 23 FITSCR 550

FRE.BER,ENR.FHK w5 5, KAKF

(RS R KRB WS I AN KR 010019)

W OEATHMARADNEDRANRERE  AEDEGHARAFANE 17 F S 110 cm. A) 5 %4 &4
R % 482 F (B 76 cm,B) A MM, XL BATI A 4A:5B.5A: 4B 3A6B.6A: 3B & 4 A H 4k X AA T HE R
1:1 #AF F X (ABmix) , 3 A 2 A #F 8 4F 4 27 B8 (ACK . BCK) , }o 25 547 7 R Bl #F 41 5 X T /> £ # »F SPAD
B BEREREGZRINCP) . THARREFESEAAKSARNKEG 2R, ZREAV . AREDNERLE
18 d#ftet SPADMA¥ & T HE M AL B G HK A RO RERN IR EELE A THFEE6dRR. LT
ANSBREWMBRA RS RFERLIEZZTERALE, RAMRGEAEZNFEEAEIEZF . EHRES
F ACK, 5384400, ABmix XU FEZZLIZ TN A2 4 ML B4 TR FMHm, 1L
P AASBAEWFEZERG.K ACK.BCK 2 #13m T 7.94% A 6.31% ., 44/ EZM4Fey 3% L)
KT 1, 4A:SBREDEAAFTMEEHART LK THHM, KA AXEZS, 4% ACK.BCK 2 31 £ &
T 21.0% A 20.8% ., KiXBEHT . GHBHNE 17T S REFBHRE 482 FAFILA 4580 MHEFXT

WEFRER RS,
IR ;D RAR B S RA R R E R A A AR
hE 43S .5512.1;S311 X HRARIRAG : A X EHES:1009-1041(2025)03-0412-08

Effects of Intermixing Different Varieties of Spring Wheat on Photosynthetic
Characteristics and Water Use Efficiency of the Population
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Abstract: To evaluate the intercropping effects of different spring wheat varieties, four intercropping
methods with different row ratios(4A:5B, 5A:4B, 3A:6B, 6A:3B) and a mixed cropping of 1:1 seed
mass ratio(ABmix) were set up, using a high stem variety Neimai 17 (plant height 110 cm, A) and a
dwarf stem variety Nongmai 482 (plant height 76 cm, B) as materials. Two different intercropping
methods were compared and analyzed for flag leaf SPAD values, net photosynthetic rate(NCP), dry
matter accumulation, grain yield, and water content under different planting methods, with two vari-
eties as controls(ACK and BCK). The results showed that the SPAD values of flag leaves in inter-
cropped wheat were higher than those in monoculture at 18 days after flowering. The net photosyn-
thetic rate of the post flowering population in each treatment showed a trend of first increasing and
then decreasing, reaching its maximum at 6 days after flowering. Among them, the net photosynthet-
ic rate of the population in the 4A:5B treatment was consistently significantly higher than that in oth-
er treatments. There was no significant difference in thousand-grain weight among different intercrop-

ping treatments, but they were all significantly higher than ACK. Compared with monoculture treat-
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ment, the grain yield of ABmix treatment showed no significant change, but the grain yield of four in-

tercropping treatments increased significantly. The 4A:5B treatment had the highest grain yield, in-
creased by 7.94% and 6. 31% compared to ACK and BCK, respectively. The land equivalent ratio of

the four intercropping methods was greater than 1. The soil water consumption and total water con-

sumption during the entire growth period of wheat were the lowest under the 4A: 5B intercropping

method, but the water use efficiency was the highest, with an increase rate of 21. 0% and 20. 8%

compared to ACK and BCK, respectively. Under the conditions of this experiment, the high stem va-

riety Neimai 17 and the drawf stem variety Nongmai 482 had the best yield and water saving effects

under the row ratio of 4:5 intercropping.
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Different lowercase letters above the columns at same time indicate significant differences among different treatments at 0. 05 level.

The same in figure 3.
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Fig. 1 Changes of SPAD value in wheat flag leaf under different intercropping treatments
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Fig. 2 Dynamics of net canopy photosynthetic in wheat populations under different intercropping treatments
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Table 1 Dynamics of wheat dry matter accumulation under different intercropping treatments ts hm™?
H BB Growth stages
b B - - —
Treatment 4 BE A Jrlr T A iRl HE IR ]

Tillering stage Jointing stage Heading stage Anthesis stage Grouting stage Maturity stage

ACK 0.92+0. 04a 3.4740. 04a 8.72+0.02b 10.40+0. 05d 16.54=40. 05f 18. 64+0. 09f
3A:6B 0.96+0.01a 3.51+0.03a 9.01-£0. 04a 11.03+0.12b 16.90+0. 06e 18.93+0. 06e
4A:58 0.93740.05a 3.47+0.03a 9.07+0.03a 11.79+0.61a 18.02+0.03a 20.5440.02a
5A:4B 0.93740.02a 3.49+0. 04a 8.97+0. 10a 10.82+0.08bed  17.224+0. 14c 19.35+0. 05¢
6A:3B 0.9040.02a 3.51+0.04a 9.00£0.07a 10.5740. 03cd 17.0640. 04d 19.09+0. 08d
ABmix 0.9440. 06a 3.47+0. 04a 9.00+£0.08a 11.90+0. 03a 17.424+0.07b 19.64+0.02b
BCK 0.9140.02a 3.49+0. 04a 9.00=£0. 06a 10. 98+0. 05bc 16.08+0. 08j 18.45+0. 04

[R5 &4t 5 AS IRl /NS bR OR AL BRI AE 0. 05 /KF LR . TR,
Different lowercase letters after the values in the same columns indicate significant differences among different treatments at 0. 05

level. The same in tables 2—4.
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Table 2 Yield and its components of wheat under different intercropping treatments

JiEL) AL o3 R T s Tie
Treatment Spike/ (X 10* « hm ™ ?) Grain number per spike 1 000-grain weight/g Yield/(kg « hm™?)
ACK 670.83410. 63ab 27.1+1. 3¢ 41.9540. 48¢ 6 446. 974 38. 80c
3A:6B 741.58+41.19a 29.1+0.5b 44, 36740. 27a 6 678.67+91.23b
4A:5B 701.11470.97a 29.0+0.2b 44,5440.78a 6 958. 58444, 61a
5A:4B 709.72437. 46a 28.8+0.4b 43.6040. 33ab 6 715.93484.08b
6A:3B 725.284+32.11a 28.140. 3bc 43.5440. 58ab 6 704.08432. 82b
ABmix 605. 834+30. 87b 31.3+1.2a 44.14=+0. 66ab 6 533.42429. 78¢c
BCK 614.72438.75b 30.7+£0. 5a 43.1540.65b 6 545. 25447, 96¢
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Table 3 Water consumption and water use efficiency of wheat under different intercropping treatments

A - ok L HK O Rt RAEFMBIAR KPRUICE
Treatment Precipitation/mm  Irrigation amount/mm Soil water Total water Water usg}cfflucniy/
consumption/mm consumption/mm (kg * hm 2 « mm 1)
ACK 23 300 175.48+0. 84a 498.48+0. 84a 12.93+0. 10e
3A:6B 23 300 148. 66=+0. 63c 471.66+0. 63c 14.16+0. 20c
4A:5B 23 300 113.6141. 80f 436.61+1. 80f 15.94+0. 14a
5A:4B 23 300 164, 2542.74b 487.25+2.74b 13.78+0. 14d
6A:3B 23 300 135.0143. 34d 458.01+3. 34d 14.64+0.17b
ABmix 23 300 119. 6942, 39 442.69+2. 39 14.76+0.03b
BCK 23 300 136. 66+0. 63c 459.66+0. 63c 14.23+0. 13¢
x4 AEAEELETMNELHYSLL
Table 4 Land equivalent ratio of wheat under different intercropping treatments
b 58 78t Yield/ (kg - hm ™) 454 5 H LER
Treatment N 17 & Neimai 17 A F 482 5 Nongmai 482 Land equivalency ratio
3A:6B 6 237.754247. 76¢ 6 899.13499. 61a 1.0340.01c
4A:5B 7 304.15£70. 41a 6 682.13£100. 23ab 1.07£0.01a
5A:4B 7 019.174135.70b 6 336.884-328.67c 1.0440. 01bc
6A:3B 7 073.42411.03ab 6 242.42473. 15¢ 1.0540. 00b
CK 6 446.974+38. 80c 6 545. 25447, 96bc
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