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FRBHETTOAELIALEASRET A ERBELAD . FHARET ASAAXERFSTHEF, 4 F
A B R E LT EW M 0~40 cm £ EARF RS 40~100 cm RIE R RIFHEF I mwE LHEKE, B
REEAEKEREAREEHRKZOILE FANEROBEL N LALELSG S THRARRE LB THRR
RERAMNZFORKE,RARZ KA MR, KW@ EBARERF AR, W, L2e& KX LAL
BRER THRERRERETYRREEALSES AL W, L2 P33 18.65%.55. 2%0.28.6%.27. 2% .
51.6%., WA MBEHEETHEAEAELLZRIR TRALELNEZRESURESTRRE ALLRZLE LY
FRE RGERUFTEE, BEAHABEZT W, W, REG S RRO>AARERSG., B4 FZETER
REFBAXEBFRRROCELNEZETHEEHN 2700~3 150 m* « hm ?,
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Response of Dry Matter Accumulation, Yield, and Water Use Efficiency of
Ultra-Late-Sowing Winter Wheat in the Ta’e Basin to Drip Irrigation Amount
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Abstract: To explore the response patterns of dry matter accumulation, yield, and water use efficiency
of ultra-late-sowing winter wheat Xindong 18 to drip irrigation amount, from 2021 to 2023, a random-
ized block design was employed in the field to study the differences of soil moisture content, leaf area
index(LLAI), dry matter accumulation, water use efficiency, and yield of ultra-late-sowing winter
wheat unde the five drip irrigation treatments of W; (1 800 m® « hm *), W,(2 250 m® « hm *), W,
(2700 m* » hm %), W, (3150 m* « hm %), and W5(3 600 m* » hm ?). The results showed that in-
creasing drip irrigation mainly enhanced soil moisture content in the 0 —40 cm soil layer., decreased
soil water consumption in the 40—100 cm soil layer, reduced soil water consumption, increased total
field water consumption, and decreased the ratio of soil water consumption and precipitation to total

water consumption. Increasing drip irrigation enhanced the LLAI, total photosynthetic capacity, dry
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matter accumulation, post-flowering dry matter accumulation, contribution to yield, and water use
efficiency, while reduced irrigation water use efficiency. Compared to W,, W; exhibited increases in
maximum LAI, total photosynthetic capacity, dry matter accumulation, post-flowering dry matter
accumulation, and yield by 18.65% ., 55.2%, 28.6%, 27.2%, and 51. 6%, respectively. The yield
and water use efficiency were higher under the treatments with drip irrigation amounts of 3 150 and
3 600 m® » hm ? over the two years. Considering both yield and water use efficiency, the suitable
drip irrigation amount for ultra-late-sowing winter wheat Xindong 18 is 2700—3 150 m® « hm ™ ? in the

Ta’er Basin.

Keywords: Drip irrigation amount; Ultra-late-sowing winter wheat; Water use efficiency; Yield; Dry

matter accumulation
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Table 1 Nutrients in the 0—20 cm soil layer
A A HLBT A A% 4 AL AL A
v Organic matter/ Hydrolyzable Available phosphorus/ Available potassium/ Total nitrogen/ pH
car (g kg™ nitrogen/(mg * kg™ 1) (mg * kg™ 1) (mg « kg™ 1) (g kg 1)
2021—2022 16. 48 51.1 8.1 62.5 0.78 8.10
2022—2023 18. 85 48.5 9.3 71.5 0. 89 7.83
xR2 AEENEZEEKFRKENEHRE
Table 2 Precipitation and average temperature during the ultra-late-sowing winter wheat growing season
- > Montt .
4 b J1 i Month e
Year Index 11 12 1 9 3 1 5 6 7 Total
2021—2022 Pk it 41,2 23.3 2.0 8.6 48.6 325 13.7 122 24.0  206.1
Precipitation/mm
-1 S
Average —2.4 —5.0 —6.8 —6.9 2.4 13.4 32.5 23.9 24.1
temperature/C
B e 1
2022—2023 K it 58.0 9.7 23.6 112 46.6  29.9 5.8 3.8 5.7 194.3
Precipitation/mm
AR
Average —1.5 —12.2 —12.6 —5.8 4.2 9.6 15.6 24.0 25.6
temperature/C
R3 HENBHRE#BES
Table 3 Stage and its amount of drip irrigation
S B Ik PR TN v
o RN R , R
b Irrigation stage and amount/(m?® « hm %) Total irrigation
Treatment L& Zp i FFAE 15 10 d )5 20 d /¢ agm_oﬁm,z)
Jointing stage Booting stage Anthesis stage 10 days after anthesis 20 days after anthesis m m
Wi 450 450 300 300 300 1 800
W, 525 525 450 375 375 2 250
W 600 525 600 525 450 2 700
W, 750 750 675 525 450 3150
W; 750 750 750 750 600 3 600
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Variation of soil moisture content in the 0 —100 cm layer of ultra-late-sowing

winter wheat in response under different drip irrigation amounts
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Table 4 Effect of drip irrigation amount on the field water consumption structure of winter wheat

i #E 7K Trrigation +HEW K Soil water [%&7K Precipitation FH (] %6 7K
JE A .

Yor Treoment o A oI g Firit g B conmmption/
(m? » hm %) Percentage/ % (m? + hm - ?) Percentage/ % (m? » hm’/z) Percentage/ % (m?® « hm 2)

2022 W, 1 800 38. 30 839. 0a 17. 85 2061 43. 85 1 700. Oe

W, 2 250 44,43 753.1b 14. 87 2061 40.70 5 064. 1d

W, 2700 50. 35 601. 4c 11. 22 2061 38.43 5 362.4c

W, 3150 54.75 542. 3d 9.43 2061 35. 82 5 753.3b

W;s 3 600 58. 46 496. 7e 8.07 2061 33.47 6 157.7a
D023 W, 1800 38.79 897.7a 19.34 1943 .87 1640.7¢

W, 2 250 44,55 857. 2ab 16. 97 1943 38.47 5 050. 2d

W, 2 700 49.72 787.1b 14. 50 1943 35.78 5430. 1c

W, 3 150 55.10 623.9¢ 10. 91 1943 33.99 5 716.9b

W; 3 600 59.05 553. 6d 9.08 1943 31. 87 6 096. 6a

[F 5 B 5 R NG FRAR R AL BRIRIAE 0. 05 JKF 227 B3, T&RE,
Different lowercase letters after the values within the same columns indicate significant differences among treatments at 0. 05 level.
The same in the following tables.

=W, ——W,

6.0 7.0 2023
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0.0 . . . . . . . . 0.0

5/7 5/14 5/21 5/28 6/4 6/11 6/18 6/25 7/2 5/15 5/22 5/29 6/5 6/12 6/19 6/26 17/3
H #4(A/H) Date(month/day) H #i(H/H) Date(month/day)

2 AEAREETEELZZ LAINTWK

Fig.2 Changes of LAI of ultra-late-sowing winter wheat under different drip irrigation amounes
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o
Photosynthetic potential/(m* + d” + m™)

Photosynthetic potential/(m

0 - 0
4/3-5/11 5/11-5/25 5/25-6/6 6/6-6/13 6/13-6/24 6/24-7/2 Total 47-5/15 5/15-5/22 5/22-6/4 6/4-6/13 6/13-6/24 6/24-7/4 Total
H #A(H/H) Date(month/day) H #1(H/H) Date(month/day)

PEAE b AN [ =7 B 3 7 (] — IR 300 AN ] 4k B ) 22 S 78 0. 05 /KT 3%
Different letters above the columns indicate significant differences amont different treatments at the same stages at 0. 05 level.
B3 ARBEETEELZNEXLGENEN

Fig. 3 Change of photosynthetic potential of ultra-late-sowing winter wheat under different drip irrigation amounts
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Fig. 4 Change of dry matter accumulation of ultra-late-sowing winter wheat under different drip irrigation amounts

x5 AEAHEETEELZNENENTYREEENERETYRREER AN N~ FTH
Table 5 Pre-anthesis dry matter translocation, post-anthesis dry matter accumulation, and their contribution to grain

yield of ultra-late-sowing winter wheat under different drip irrigation amounts

AT T4 5 AR/
X Pre-anthesis dry matter Post-anthesis dry matter
?’:e{ﬁ Trglﬁ%em L e o TURRR AR TR
’ ’ Transporlmi‘on/ Trarﬁfpjifirfc/ % Con;ribution Accumulation/ Con;rib/ution

(kg « hm™?) rate/ % (kg » hm™?) rate/ %

2022 VA 1 071. 4a 56. 5a 54. 9a 880. 1d 45.1d
W 1 071. 0a 51.4b 44.7b 1 325.0c 55. 3¢

W, 926. 2b 42. 1c 34. 8¢ 1 735. 3bc 65.2b

W, 928.5b 40. 8¢ 31.6¢ 2 009. 8b 68.4b

W; 780. 9¢ 30. 8d 19. 1d 3 307. 6a 80. 9a

"""" 2003 W, 1s62.7a  69.0a  42.5a  21l4.2c  57.5c

W, 1 546. 6a 47.1b 28.5¢ 3 880. la 71.5b

W, 1476.9b 48.7b 31.7b 3182.1b 68. 3b

W, 1 379. 6¢ 41. 6¢ 28. 4c¢ 3478.1b 71.6b

Ws 1 201. 1d 34.5d 23.9d 3 824. 4ab 76. la

K6 TRAHEETEELNENTEBTEMREKSFARE

Table 7 Yield and yield components of ultra-late-sowing winter wheat under different drip irrigation amounts

p .y = e ) sl 2%
e GRE R Gl drrgedon WOR, (KT
¢ ¢ (X 10" « hm—2) TAnS per spike weight/g (kg * hm™2) (kg » m %) KRR
2022 W 307. 9¢ 52. la 36. 8¢ 5 892. 3¢ 3.27a 1. 25¢
W, 327.9d 52.0a 39.5b 6 729.5b 3.09b 1.33b
W, 353. 5¢ 51. 4a 38. 6be 7 021. 1b 2. 75¢ 1.31b
W, 385.7b 16. 4b 42.1a 8 138. 7ab 2.51d 1.41a
W 433. 6a 45. 8b 42, 4a 8 599. 1a 2.61d 1. 40a
""" 2023 W, 413.5c  35.5c  43.6b  6421.6d  3.57a 138
W, 423. 5¢ 42, 2a 44, 5ab 7 961. 5c 3.53a 1.58b
W, 471. 3b 41. 6a 43. 9ab 8 623. 8b 3.19b 1.59b
W, 491. 4b 43. 0a 45. 9a 9 809. 9a 3.11b 1.72a

W;s 588. 1a 38.0b 45. 2ab 10 101. 7a 2. 84c 1. 66a
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