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Effects of Different Phosphorus Fertilizers on Growth Period Dynamics, Yield and Fertilizer Efficiency of Winter Wheat

WANG Yu-xia, LI Hong-jie, ZHOU Xiao-lin et al ( Dezhou Academy of Agricultural Sciences, Dezhou,Shandong 253015)

Abstract In order to study the effects of different phosphorus fertilizers on the growth period dynamics and yield of winter wheat in Dezhou
Area, the experiment was carried out with " Jimai 22" as the tested wheat variety.In this experiment, three kinds of phosphorus fertilizers with
different nitrogen and phosphorus ratios were selected for fertilization treatment.The phosphorus fertilizer contained 14% N and P, 0y respective-
ly 39% (T,), 18%, 46% (T,), 12%, 40% (T, ).Phosphate fertilizer, urea ( containing N 45% ) and potassium sulfate ( containing K,O
50% ) were applied in the same amount in all treatments.The results showed that there was no significant difference between three treatments on
aboveground dry weight and root dry weight at growth stage, tiller number at rejuvenated jointing stage, leaf area at filling stage and plant
height at harvest stage.There was no significant difference in the contents of total nitrogen, total phosphorus and total potassium during the
growth period.T, was less than T, in yield, but the difference was not significant. The partial productivity T, of nitrogen and phosphorus fertilizer
was the highest.In Dezhou area, the proportion of N and P,0; is 14% and 39% respectively, which is a more suitable phosphorus fertilizer.
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Table 1 Fertilizer efficiency test design of wheat
F43 it FH e Nutrient SR L Fertilization lEHBﬁfEHE ]
L ER application rate // kg/hm’ amount of base fertilizer //kg/hm* HURE) AR
Trea{ment Topdressing Nutrient content
’ N P,0, K,0 B e Wil amounE of each fertilizer
kg/hm”
T, 228 234 75 600 75 150 245 WAL N 14% P, 05 39%;
IRES N 45% ; 4P & K,0 50%
T 252 276 75 600 75 150 245 BEIEE N 18% P,0446%
z PR35 N 45% s BEFRER &7 K0 50%
T 216 240 75 600 75 150 245 WM& N 12% .P,0,40% ;
3

JRZE S N 45% ; R K,0 50%
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AT SPSS B fHEA 5 H A2 [ ) S 25 HE A
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Note : Different small letters indicate that there are significant differ-

ence between different fertilization methods in the same growth

period (P<0.05)
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Fig.1 Effects of different fertilization treatments on aboveground

dry weight of wheat at different growth stages
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Note: Different small letters indicate that there are significant differ-
ences between different fertilization methods in the same growth
period (P<0.05)
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Fig.2 Effects of different fertilization treatments on root dry
weight of wheat at different growth stages
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Table 2 Effects of different fertilization treatments on physiological in-

dexes of wheat at different growth stages

BHEHRT B )
W BEsk TSI AR WSk
AT Tiller number Leaf area at Plant height
Treatment at turning green filling stage at harvest
and jointing stage em’ cm
J5/hm*
T, 2175a 13391 a 71.39 a
T, 2085 a 117.86 a 72.03 a
T, 1980 a 134.75 a 70.85 a

T [P )N TR AN R HE 77 3R] 22 57 .35 ( P<0.05)
Note: Different lowercase letters in the same column indicate significant
difference between different fertilization methods in the same column

(P<0.05)
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TE AR INE 8RR Rl — 28 B AN TR AE 7 28] 22 57 | 35 (P<
0.05)

Note ; Different lowercase letters indicate significant difference between

different fertilization methods ( P<0.05)
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Fig.3 Effects of different fertilization treatments on total nitro-

gen content of wheat at different growth stages
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Note ; Different lowercase letters indicate significant difference between

different fertilization methods ( P<0.05)
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Fig.4 Effects of different fertilization treatments on total phos-

phorus content of wheat at different growth stages
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Note ; Different lowercase letters indicate significant difference between
different fertilization methods ( P<0.05)
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Fig.5 Effects of different fertilization treatments on total potas-

sium content of wheat at different growth stages
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Table 3 Wheat yield under different treatments

. o TH Fpb FiF = it s A G RN
Treatment Ears per mu 1 000-grain Grain yield Straw yield Aboveground Economic

J7Fd/hm® weight // g kg/hm’ kg/hm’ biomass // kg/hm* coefficient
T, 270 a 47.75 ab 7 825.65 a 10 643.70 a 18 469.35 a 04236 a
T, 300 a 4520 b 7 852.95 a 9 433.80 a 17 286.75 a 04552 a
T 285 a 48.60 a 6 453.60 b 8 862.45 a 15 316.05 a 04215 a

3 T [FFUA RVNG TR R Rt AE 75 500 28 5 2.3 (P<0.05)

Note ; Different lowercase letters in the same column indicate significant difference between different fertilization methods (P<0.05)
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Table 4 Nitrogen uptake of wheat under different fertilization treatments

e FERI A R o R R IRy

Treatment Grain nitrogen Nitrogen uptake Aboveground Partial productivity
uptake // kg/hm® by straw //kg/hm’ nitrogen uptake // kg/hm” of nitrogen fertilizer // kg/kg

T, 111.60 a 32.30 a 143.90 a 34.30 a

T, 110.61 a 23.49 a 134.11 a 31.15 ab

T, 82.38 b 21.10 a 103.48 a 29.86 b

TE : [RSNGB R AR AL Ir 200] 22 53 2. 2% (P<0.05)

Note ; Different lowercase letters in the same column indicate significant difference between different fertilization methods (P<0.05)
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Table 5 Phosphorus uptake by wheat under different fertilization treatments

ARl et FAT IRl Hb b AR BRALRAE ™ )
st Grain phosphorus Phosphorus uptake Aboveground Partial productivity
Treatment uptake by straw phosphorus uptake of phosphorus

kg/hm’ kg/hm’ kg/hm’ fertilizer // kg/ kg
T, 29.13 ab 6.57 a 35.70 a 3344 a
T, 30.78 a 8.54 a 39.33 a 28.45b
T 26.08 b 7.24 a 33.32b 26.89 b

L : AR RYING FRER AR AL 77 38 22 5 835 (P<0.05)

Note ; Different lowercase letters in the same column indicate significant difference between different fertilization methods (P<0.05)
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Table 6 Potassium uptake of wheat under different fertilization treatments

——— R ATk Hb b R BPRE AR A= 7 1
PRI A . il o
AbFR Crai . Potassium Aboveground Partial productivity
rain potassium . . ’
Treatment take,// kg/hm'’ uptake by straw potassium uptake of potassium
uptake kg/hm? kg/hm’ fertilizer // kg/kg
T, 2517 a 139.99 a 165.17 a 104.34 a
T, 18.31 a 125.56 a 143.87 a 104.71 a
T 16.75 a 97.52 a 11427 a 86.05 b

T RPN/ B o NG )7 222 5 . (P<0.05)

Note ; Different lowercase letters in the same column indicate significant difference between different fertilization methods (P<0.05)
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