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Dry Matter Accumulation and N and P Nutrition Characteristics of
High Yield Drip Irrigation Spring Wheat in Northern Xinjiang
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Abstract:In order to explore the characteristics of dry matter accumulation and N and P nutrition of
high-yield(™>9 000 kg * hm™?) drip irrigation spring wheat in northern Xinjiang, a spring wheat varie-
ty Xinchun 44 was used as experimental material, and five phosphorus application(P, ;) treatments
were set up:0 kg « hm™?(P0), 30 kg * hm™*(P1), 90 kg « hm *(P2), 150 kg * hm *(P3) and 210 kg *
hm™?(P4). The different yield levels of spring wheat in northern Xinjiang were established, and char-
acteristics of dry matter accumulation, transport and utilization, nitrogen and phosphorus nutrition
characteristics of spring wheat with different yields were analyzed. The results showed that the appro-
priate amount of phosphorus fertilizer can promote the accumulation, transport and distribution of dry
matter, nitrogen and phosphorus nutrition characteristics and yield of spring wheat. When the phos-
phorus application rate increased from 0 kg « hm % to 210 kg « hm ?, the yield increased and then de-
creased, and reached the high yield level at 150 and 210 kg « hm ?, ranging from 9 401.59 and 9 080. 63 kg *
hm™?, respectively. Among the five phosphorus application treatments, the accumulation, transport

and distribution of dry matter and the accumulation, transport and distribution of nitrogen and phos-
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phorus were the best at 150 kg « hm *phosphorus application. Under the high yield levels of 150 and
210 kg » hm ™%, spring wheat had higher nitrogen production efficiency and phosphorus production ef-
ficiency, with an average of 29. 98 and 94. 80 kg * kg '. Therefore, under the drip irrigation planting
mode of spring wheat in northern Xinjiang, the appropriate application amount of phosphorus fertiliz-
er can increase the yield of spring wheat, so that high-yield spring wheat has a higher level of dry mat-
ter accumulation and transport capacity. nutrient absorption and utilization capacity, under the exper-

imental conditions. The application amount of 150 kg * hm ? is the best dosage, taking the yield and
nutrient utilization of spring wheat into account.

Keywords: Spring wheat; Phosphate fertilizer application amount; Physiological characteristics; Char-

acteristics of nitrogen and phosphorus nutrition; Yield
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Fig.1 Temperature and precipitation during spring wheat growth period in 2023 in the test site
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Table 1 Characteristics of yield and P requirement amount per 100 kg grains of spring wheat at different yield levels
W s S ke L
AT Bk T i loo ke FORMBE
Qb 7 ! N L . . P requirement 7 K
T Effective panicles/ Grain number 1 000-grain Yield/ .
reatment 4 5 . . 3 amount for 100 kg Yield level
(x10* « hm %) per spike weight/g (kg * hm?) .
grains/kg
PO 439.66+21.32b 38.1041.97b 44,3341.88b 6 310. 74+514. 63c 0.9040.07a
P1 495, 74+15. 02ab 39.2042. 86b 45.1241.99b 7 454.214687. 38bc 0.9140.03a . lTlF
Middle yield
P2 480.72+41. 31ab 41.63742. 50ab 48. 807+ 1. 50a 8 281.69+416. 75ab 0.95740.02a
P3 499, 75+47.92ab 44,87+1.62a 49.4641.42a 9 401. 594579, 36a 0.9840. 04a s
=]
High yield
P4 506. 76 +27. 92a 40.9041. 65ab 51.4940.17a 9 080. 634810. 56a 0.9740. 04a

[ $ )5 /NG T RERRAE 0. 05 KT b [F) 4k Bl i) 22 53 45 3%,
=6 000 kg « hm 2R,

FEFE ., 2E=9 000 kg « hm 2 FE 7,9 000 kg « hm 2> /24

The letters after the values within the same columns mean significant difference among different treatments at 0. 05 level. The same

in tables 3—5. Yield over 9 000 kg « hm 2 is high yield, from 6 000 kg * hm 2 to 9 000 kg * hm ™ ? is middle yield.
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Fig.3 Dynamics of dry matter accumulation of spring wheat under different yield levels
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Table 2 Characteristic value of dry matter accumulation of spring wheat plant
HB AL b3 Al 5 5 72 V imax/ ) Va/ P
Part Treatment Regression equation (tehm 2 +d™h) to/d tn/d t2/d ts3/d (tehm 2+d 1) R
PO y=21.29/(1+81. 10e - 0882¢) 0.47 49.82  34.89 64.74 29.85 0.41 0.9995
P1 y=21.46/(1+88. 88e 0-09281) 0.50 48.37  34.17 62.56  28.39 0. 44 0.9975
A
ﬂg}i:lﬁ P2 y=21.94/(1+96. 00e 0-0951¢) 0.52 47.83  34.03 61.63 27.60 0. 46 0.9974
P3 y=22.34/(1+87.91e 0-0%51) 0.53 47.38 33.44 61.32 27.88 0. 46 0.9983
P4 y=23.01/(1+82.69e 0-0%06¢) 0.52 48.75 34.21 63.29 29.08 0. 46 0.9996
PO y=11.37/(1+83112. 11e ©-18%¢) 0.53 61.06 53.96 68.16 14.20 0. 46 0.9427
e Pl y=12.05/(14+103961. 33e - 1890¢) 0.57 61.11 54.14 68.07 13.93 0.50 0.9581
A G AR E
Reproductive P2 y=12.21/(1+138621. 62e - 1968¢) 0. 60 60.15 53.46 66.84 13.38 0.53 0.9457
organ .
P3 y=11.64/(14+124963. 29 - 1975¢) 0.57 59.42 52.75 66.08 13.33 0. 50 0.9231
P4 =12.09/(1+140261. 67e ©-2008¢) 0.61 59.03 52.47 65.59 13.12 0.53 0.9166
o R B 310 A £ SR B I AR 50 R DS K FF 0 3V e 20 BB KR V% 0
KA,

to represents the peak period of rapid growth; ¢1 and ¢, represent the beginning and end of rapid growth, respectively; ¢; represents

the duration of rapid growth; V.. represents the maximum growth rate; V,, represents the average growth rate.
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Table 3 Characteristics of aboveground dry matter transport and its contribution to

grain yield of spring wheat under different yield levels

FRBETHRARE T4 7 1 165 A
Dry matter dCCU]’l’lUlallOI’l in h L . T
. Pre-anthesis stored assimilates Post-anthesis assimilates
vegetative organs
oy iz i [ A 4k
Treatment v 7 Ry £z 3k R 1 ik & " = TR
A ﬂ:d,‘;’m EEAL%H Translocation hjé)&? . IJ"%}\?. Assimilation . y‘lﬁi}\%“ﬂ
nthesis stage/ Maturity stage/ amount/ Translocation Contribution amount/ Contribution
(t*hm?) (t*hm?) = rate/ % rate/ % = rate/ %
(t* hm %) (t* hm %)
PO 14.11+0. 55b 11.424+0.58b 2.70+0.11b 19.12+1.15b 28.83+1.5b 6.67+0.51a 71.17+1.5a
P1 15.314+0.41ab 11.84+0.47ab 3.47+0. 29a 22.68+1.90a 35.04=+1. 1a 6.43+0. 20a 64.96+1.1b
P2 16.02+0. 64a 12.38+0.42a 3.64+0.32a 22.72+1. 36a 36.4742. 3a 6.34+0.37a 63.5342.3b
P3 16.42+0. 55a 12.60+0.52a 3.82+0. 04a 23.2740.58a 38.224+1.7a 6.19+0.51a 61.7841.7b
P4 16.31+0.77a 12.54+0. 46a 3.78+0.27a 23.144+0. 64a 37.85+4. 3a 6.23+0.69a 62.15+4. 3b
[R5 BfE 5 N [ B o n R AL FRE AE 0. 05 K2 HFBE, TH.
Different letters after the values in the same columns indicate significant difference among different treatments at 0. 05 level. The

same in tables 4 —6.
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Fig. 4 Dynamics of N and P nutrient accumulation in spring wheat under different yield levels
R4 AEAFEKETENEZM MR EEIE R H AR & E TR T
Table 4 Characteristics of N transport in aboveground parts and its contribution
rate to grain N of spring wheat under different yield levels
HRGEARHA R PEHT AR HEEAER
N accumulation in vegetative organs N before anthesis N after anthesis
Ab 3
Treatment FFAE B B35t DA [F] £k 3 Dl €
Anthesis stage/ Maturity stage/ Translocation Contribution Assimilation Contribution
(kg * hm™?%) (kg * hm™ %) amount/(kg « hm™?%) rate/ % amount/(kg « hm™?%) rate/ %
PO 219.57+2.09¢ 56.48+3. 55¢ 163.09=+1. 46¢ 73.59+1. 3¢ 58. 604 4. 49a 26.41+1. 3a
P1 244.4246.56b 62.11+1.32b 182.31£5.69b 78.03=+1.4b 51.4345.15a 21.97+1. 4b
P2 263.51416. 82ab 68.05L2. 68a 195.45+14. 22ab 82.30740. 5a 41,97=+1.58b 17.70+0. 5¢
P3 273.04+13.99a 70.55+3. 10a 202.49+11. 30a 84.35+1.7a 37.5243.82b 15.65+1.7¢c
P4 267.7816.95a 69.042.83a 198.74+4.53a 83.7142. 1a 38.7345.47h 16.29+2. 1c
x5 AEFERETENEM LB REIE R E X FFRBE R 5T E AT
Table 5 Characteristics of P transport in aboveground parts and its contribution
rate to grain P of spring wheat under different yield levels
HREEHRRM R TETH B 2R IR E
P accumulation in vegetative organs P before anthesis P after anthesis
Ab 3
Treatment TFAE L 5 iB Bt TUHRR [ 4k dat DY e
Anthesis stage/ Maturity stage/ Translocation Contribution Assimilation Contribution
(kg « hm?) (kg « hm ™ ?) amount/ (kg « hm ™ ?) rate/ % amount/ (kg « hm ™ ?) rate/ %
PO 66.83+2.41d 32.70+1.63b 34.1342.49b 66.03+2. 0c 17.58+1. 88a 33.97+2.0a
P1 72.5942.38¢ 35.90+0.96b 36.70+3.06b 67.70+3. 4bc 17.45+1. 28a 32.30+3. 4ab
P2 77.5143.09b 36.2142.04b 41.30%1. 60a 70.97=+2. 2ab 16.90=E1. 46a 29.03=%2. 2bc
P3 82.01%1.50a 39.3941. 06a 42.6240. 63a 73.19+1.7a 15. 63+ 1. 20a 26.81+1.7c
P4 81.7040. 30a 39.1640. 75a 42.54+1.02a 73.14+2. 2a 15.64+1.58a 26.86+2. 2¢
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Fig.5 N and P production efficiency and N and P harvest index of spring wheat under different yield levels
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