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Hfects of long-term application of Pfertilizer on the yield of
winter wheat and characteristic of N absorption and
soil fertility in dry-land of Loess Pateau

ZHAN G Shao-ming' ,HAO Ming-de’ L IU Yarrlan'

(1 College of Resources Environment, Northwest A F University , Yangling, Shaanxi 712100, China;

2 Instituteof Soil and Water Conservation, Chinese Academy of Science, Ministry of Water Resource, Yangling, Shaanxi 712100, China)

Abstract : An experiment of 21-year-long-term application of P fertilizer was carried out to study the
effectson the yield of winter wheat ,characteristic of N absorption and soil fertility in dry-land L oess Plat-
eau. The avail spikelets per spike,grainsper spike ,spike no.per hm? ,1 000 grains yield and the dry matter
accumulation of winter wheat were measured ,as did the total N,P in both plants and soil. The results
showed that the grains per spike and 1 000 grains yield increased ,especially the avail spikelets per ike,
spike no.per hm? and the dry matter accumulation during the period from jointing to filling increased sig-
nificantly with the application of P fertilizer. so the yield of winter wheat increased sgnificantly. The yield
of treatment Ps (135 kg P,Os/ hm?) was higher than that of other treatments,which was 2 869.0 kg/ hn?’.
But the yield of treatment P (180 kg P:Os/ hm®) decreased significantly ,because of spike no.per hm* and
the dry matter accumulation during the period from jointing to filling decreas ng significantly. The amount

* ] 2006-05-18
[ ] “ 973" (2005CB121101) ; (kzex1-yw-N-15-04) ; (kzex2-yw-
424-3)
[ | (1979-) ,
[ ] (1957-) ,
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of N accumulation of winter wheat increased during the period from jointing to filling,but decreased by
13.4%- 44.2 % dfter filling. It increased the amount of N absorption with application of Pfertilizer.Long-
term application of P fertilizer increased soil organic matter and il N ,especially increased soil P signifi-
cantly. The total P and available P of soil increased by 10.7 %- 64.5 % and 234.6 %- 667.3 % respective-
ly. The yield and amount of N absorption of winter wheat were increased with long-term application of P
fertilizer (45- 135 kg P.Os/ hm®) .

Key words: Loess Plateau ;winter wheat ;phosphate fertilizer application; soil fertility
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Table 1 Efect of Pfertilizer application on dry matter P PP P
accumulation of winter wheat kg/ hm?
Treatments From segdling Fromfilling to Total

to earing maturation 135 kg/ hm?
CK 2727.6a 1163.7 a 3891.9a )
Py 2664.0a 3969.0d 6533.0b 2 869.0 kg/ hm", Ps
P2 3546.0c 3328.0¢c 6874.0c , Ps
Ps 3108.0b 4050.0d 7158.0d
Pa 5342.8d 2156.0 b 7498.8¢e

(P>0.05), ’ ’

(P<0.05)
Notes: Same lettersin each column indicate in sgnificant differ- ' '
ence (P > 0. 05) , different letters indicate sgnificant s
difference (P<0.05) . Thefollowing tableis the same.

2
Table 2 Grain yield and yield composition of winter wheat under different P application treatments
/ (x10* - hm~?2) /g / (kg- hm-?2)
Treatments Avall. pikelets per spike  Grains per spike Spike No. Per hm? 1 000 grainsyield Yield
CK 9.4b 14.2a 289.2 b 46.6 a 1077.8d
P1 10.3 a 15.9a 398.8 a 47.4 a 2216.3c
P2 11.8 a 18.6 a 434.8 a 49.7 a 2300.0c
Ps 11.6 a 18.0a 454.0 a 49.9a 2869.0 a
Pa 11.5a 18.3a 420.0 a 48.9 a 2371.0b
2.3 ~ 8
T —— CK
2.3.1 1 : b 6[ —a— P
v A —a— P2
, g8 4 ——p3
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; ) Fig.1 Hfect of Pfertilizer application on absorbing
intensty of N in different growth stages
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Table 3 Hfect of Pfertilizer application on N accumulation of winter wheat in different growth stages kg/ hm?
Treatments Jointing Booting Earing Flling Maturation
CK 19.1 20.9 74.1 84.8 51.9
P1 24.2 28.4 64.5 78.3 67.8
P2 36.4 47.7 96.0 127.1 97.5
Ps 42.2 43.6 81.4 153.1 113.3
Py 47.4 57.6 146.0 186.1 103.8
2.4 4 , ,
2.4.1 ) )
, , 1.8% 12.2%,
[13]
4
Table 4 Hfect of long-term Pfertilizer application on soil nutrient content
(g~ kg™ (g~ kg™ (g~ kg™ 1) 1(mg- kg~ ) /(mg- kg~ )
Treatments Organic matter Total N Total P Alkali hydro. N Avail. P
CK 12.50 0.796 0.690 48.96 7.35
P1 14.03 0.800 0.764 52.64 24.59
P2 12.73 0.813 0.827 52.09 39.46
Ps 13.29 0.837 0.982 57.06 35.87
Py 13.19 0.835 1.135 51.54 56.40
2.4.2 4 , 5 10 mg/ kg) ,
Ps , (18]
5.2% 16.5 %; Ps P4 , ) )
2.4.3 4 ,
10. 7% 64. 5%,
234.6% 667.3%, Ps P>
3.59 mg/ kg (180 kg/hn? )
3 : ( 72.1%),

[14] (

( 28.8%) ,
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