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Abstract: Objective Water and fertilisation are the main two factors limiting wheat production in arid and semiarid regions of
the Loess Plateau. The effects of precipitation patterns and phosphorus nutrition levels on wheat yield under long-term fertilizer field
experiment were studied. The result will provide a theoretical basis for improving wheat yield with a reasonable phosphorus level
with different precipitation patterns in the semiarid regions. Method Growth years precipitation were divided into dry years, normal
years and wet years based on 30 years long-term fertilizer field experiment on the semiarid Loess Plateau in China. Effects of

precipitation patterns and phosphorus nutrition levels on the winter wheat yield, yield component and phosphorus contribution rate
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(PCR) were deeply studied on the semiarid Loess Plateau. Result Wheat yield, 1000-grain weight, grains per spike and spike
numbers in the dry years were lower than the normal years, higher in the wet years than the normal years. PCR in the dry years was
higher than the normal years, lower in the wet years than the normal years. Wheat yield, 1000-grain weight and grains per spike in
the dry, normal, wet and 30 years planting showed a trend of increase first and fall later with the adding of phosphorus. Spike
numbers were increased first and fall later in the dry years, presented a rise perpendicularly in the normal years, wet years and 30
years planting. PCR was increased first and fall later in the dry years, presented a rise perpendicularly in the normal years, linear
decrease in the wet years. The correlation coefficient between the yield and yield components showed that different precipitation
patterns mainly through affecting the spike numbers to influence the yield. The partial regression coefficient among spike numbers
and dry, normal , wet years and 30 years planting was 0.713, 0.294, 0.692 and 0.643, respectively. Conclusion Phosphorus nutrition
levels and precipitation patterns could significantly impact the wheat yield. The yield in the 125-137 kg-hm™ phosphorus treatment
was the best in different precipitation patterns. The yield in the 131 kg-hm™ phosphorus treatment was the best with the 30 years
continuous planting. Precipitation patterns and phosphorus nutrition levels mainly through regulating the spike numbers of wheat
yield components to influence the yields.

Key words: winter wheat; precipitation patterns; phosphate fertilizer treatment; phosphorus contribution rate; yield and yield
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Table 1 Effect of long-term different phosphate fertilizer levels on soil fertility

Treatment  Total Nitrogen (g'kg™) Organic matter (g'kg") ~ Total phosphorus (gkg"') Available phosphorus (mg-kg") Available potassium (mg-kg™)
Py 0.92+0.02a 12.21+0.40b 0.74+0.00c 4.14+0.42¢ 142.86+6.42a

Pys 0.96+0.03a 13.01+0.67ab 0.85+0.01¢ 11.77£1.27d 134.17+6.55ab

Pgo 0.95+0.01a 13.19+0.17a 1.01+0.01b 21.59+1.65¢ 123.17+5.81b

Piss 0.93+0.01a 13.26+0.01a 1.1240.04b 44.69+2.01b 127.49+3.23ab

Pigo 0.92+0.02a 12.71+0.48ab 1.3140.10a 50.59+0.67a 129.85+5.98ab

P 0.05 +

Different letters in the same column show significant difference (P 0.05), average+standard error
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2.2 kg-hm™
2 1 21%
14%
2 676.73—3 941.13kg-hm™
33.39%—51.18%  21.44%—26.09% 38.59%—
516.63— 43.04%
709.65 kg-hm™ 21.09%—29.50%
473.51—787.87 kg-hm™
13.67%—27.66% P,05 90
2
Table 2 Effects of phosphate fertilizer and precipitation patterns on yield and yield component
Dependent variable Independent variable df F P
Yield Phosphorus fertilization 4 25.806 0.000
Precipitation patterns 2 17.499 0.000
< Phosphorus fertilizationxPrecipitation patterns 8 0.249 0.981
1000-grain weight Phosphorus fertilization 4 2.601 0.036
Precipitation patterns 2 24.903 0.000
< Phosphorus fertilizationxPrecipitation patterns 8 0.281 0.972
Grains per spike Phosphorus fertilization 4 2.376 0.051
Precipitation patterns 2 18.523 0.000
< Phosphorus fertilizationxPrecipitation patterns 8 1.714 0.093
Spike numbers Phosphorus fertilization 4 19.400 0.000
Precipitation patterns 2 22.326 0.000
< Phosphorus fertilizationxPrecipitation patterns 8 0.209 0.989
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Fig. 1 Wheat yield of different phosphate fertilizer treatments in different precipitation patterns
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Fig. 2 Wheat yield compositions of different phosphate fertilizer treatments in different precipitation patterns



304 50
2.03—3.46g 257—333g 3 2.4
3
135 kg-hm™
3.51% 6.55% 2.33%
30 45 90 135 180 kg:hm™
243% 2.66% 4.01%
2.77% 135 kg-hm™ 37.02
8.51%—10.83% 5.33%—11.04% kg'kg'
7.00%—11.35% 180 kg-hm™
8.51% 35.69 kgkg!
7.00% 90 kg-hm™ 5.33%
45 kg-hm™
28.48 kg'kg™!
45 90 135 180
kg-hm™ 9.30% 17.13% 48.58%—53.70%
6.64% 7.12% 30 45 90 135  72.91%—83.65% 70.54%—218.33%
180 kg:hm? 3.45%

8.08% 4.39% 2.61%
20.09%—30.94%

16.54%—21.25%  16.80%—24.30%

180 kg-hm™ 20.09%
45 kg'hm™ 16.54%
16.80%
9.42%—16.71%  18.90%—24.46%
17.50%—
3420% 18.18%—37.39%  12.24%—32.33%
30 45 90 135 180 kg:hm™
15.76% 26.81%
31.81%  34.40%

21.85%—30.72%

17.11%—25.60%  28.11%—34.94%

21.85%
45 kg-hm™ 17.11%
180 kg-hm™ 28.11%

a Dry years =] Normal years
_"c\n 45 0 Wet years O30 30 years
&
oy AaAa Aa Aa
&
< Yor Aajpa
5 Aa Aa
& 35 Aa Aa Aa
2 AaAa
s Aa Aa A
'5 30F
2
2 25t
=
8
2 20
S
-§ 15t
8
£
2 10F
e
i
==}
§ o L L L |
Pys Pgo Pi3s Piso

3
Fig. 3 Phosphorus contribution rate of different phosphate

fertilizer treatments in different precipitation patterns

2.5

30
P 0.01



305

SPAS| TO'0 PUE GO'0 34} 12 S0URB I UED1JIUBIS 1UBSaItR . PUE

100 S00

¥ %
slequinu ay1ds
T EVT'0 810°0- T 9810 G600 T 9/0°0- G90°0- T 8T°0 92’0
Ids ed surlo
erTo T 09T°0 9GT°0 T e’ 0 9/0°0- T 8v1°0- 8T°0 T 10
PRIA
*x109°0 *x765°0 €GT°0 xxC0L0 *x665°0 0820 €9T1°0 *x,29°0 0c1°o- %xG09°0 xx/09°0 T190°0- 081y
slequinu ay1ds
T €00 ¢10°0- T (0,740 0100 T 1800~ 61T°0 T 910~ £8¢i'0-
Ids ed surlo
€00 T 1000~ oveo T L0€°0- 1800~ T L1T°0 910~ T 6100
PRIA
*x,09°0 £xICE0 LTT°0 xx11°0 e SIT°0 LETO L¥VE0 T2C0 %xCCS0 12€0 950°0- €
slequinu ay1ds
T 99T°0 G20'0- T 8¢¢0 L¥00 T [470)0] €520 T 1800 Piradon
ayIds ed surlo
9910 T LTT°0- 8¢C0 T [ A o0 T 8¢C0- 1800 T 6,00~
PRIA
*x895°0 *CTC0 000 xx009°0 8/1°0 91’0 1200 TGC0 8/0°0- *xG79°0 6ST°0 10€°0- 064
slaquinu ay1ds
T Preade 0°0- T ¥xC09°0 8ET°0- T 8800 62€0 T 97’0 «8GE°0-
ayIds ed surln
*x6EV°0 T 200~ ¥xC09°0 T Pracdog 8800 T 1€00 *x97°0 T 9€T’0
PRIA
*xGE€L°0 £«x615°0 €000~ xx/GL°0 *x[69°0 /0T1°0- 12c0 G700 912’0 %x888'0 %x€99°0 691°0- Sd
slaquinu ay1ds
T €8T°0 910 T €900 620°0- T 90T'0 6€C0 T +xI8E'0 690°0-
ayIds ed surlo
€810 T 8500 €900 T 791°0- 90T'0 T 89T1°0- +18€°0 T 6¢€0
PRIA
xx0T9°0 +GEE0 9500 *xGTL°0 %89€°0 T000 60T°0- G0C'0- 2000 £xE€18°0 %x865°0 6€0°0- d
ayIds sod Wybem siequnuaids  ayids Jed Wybem slequnuayids  axids Jod Wybem slequnuayids  axids Jod Wybiem
slaguunu ay1ds surIo urIB-000T surIo ureIB-000T surIo urelIB-000T surIo urIB-000T ()ILBPI1B00
uolE LoD JusWIEa. |
abeony 2ok B Jeak pwioN 1A A1g

PRI Taym pue siusuodwiod pRIA Jo Sluslws e 8814} 8} JO 1USID1}S00 Lo [BII00 8y L £3IqeL

€



306 50
0 45 180 kghm?3
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