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Abstract; A long-term field experiment was conducted for 19 years to investigate the effects of chemical fertilizer
and wheat straw return on soil fertility and quality of grain in spring wheat continuous cropping system on
castanozems soil in Hehuang irrigation region of Qinghai province. The resulis show that compared with the control
treatment, soil bulk densities and soil water contents are decreased by 1. 2%—-7. 1% and 4. 7%—-13. 5% under the
N and P chemical fertilization combined with potash addition fertilization and/or straw return treatments, and the
contents of soil water-stable aggregate ( >0.25 mm) are increased and stability of soil aggregate is improved.
Regard to improving soil physical properties, the straw return is superior to the chemical N, P and K fertilization.
The light fraction of soil organic matter, soil total organic matter, soil N, P and K contents are increased as well,
especially soil available K content which reaches to 279. 5 mg/kg in the NPK + 100% ST treatment and is about 2. 6
times of the control treatment. The yield of spring wheat is also increased under the chemical N, P and K
fertilization treatment combined with straw and chemical fertilizer. On base of the N and P fertilization, straw return
and/or potash addition treatments except for the NPK + 100% ST treatment improve protein content of wheat seed
and have no negative effects on grain quality. In conclusion, suitable amounts of potash and/or straw application

with chemical N and P fertilization can improve soil fertility and spring wheat yield and quality, and half amount of
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straw return can replace potash application in local agricultural practice.

Key words; long term field test; straw return; soil quality
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Table 1 Fertilization plan of the long-term experiment

bilis1i N P,0; K,O

Treatment (kg/hm*)  (kg/hm?)  (kg/hm?)
NP 110 55.2 0
NP +50% ST 110 55.2 0
NP +100% ST 110 55.2 0
NPK 110 55.2 150
NPK +50%ST 110 55.2 150
NPK +100% ST 110 55.2 150

E(Note) : 5. BEALRHA £ 2002 £ E 4 KM AL £, 1993 —
2001 4EHEAEE N 147 kg/hm? ,P,0,73. 5 kg/hm? , K,0 FIB—ERE
4k The N and P chemical fertilization amounts in the table were applied
from 2002 to now, they were N 147 kg/ha and P,0573. 5 kg/ha, respec-
tively from 1993 to 2001, and the potash application amount is stable all
the year.
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23 KW, % BEAEFIRSFTIE H X 13308 ) B B BB/ G B R 309
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Table 2 Effects of the fertilizations and straw return on soil

aggregates quantity and mean weight-diameter ( MWD)

Fipk B
b} Dry sieved Wet sieved

Treatment Ry s MWD Ry, MWD
(%) (om) (%) (mm)

NP 83.19a 1.84a 6.383¢ 0.05a
NP +50% ST 81.86a 1.82a 8.51bc 0.08 a
NP +100% ST 82.92a 1.84a 9.45abc 0.06 a
NPK 81.12a 1.79a 6.23¢ 0.06 a
NPK +50% ST 83.83a 1.82a 13.92a 0.07a
NPK +100%ST 84.08a 1.77a 12.97ab 0.09a

¥ (Note) : Ry ,s— KT 0. 25 mm AHI (K The soil aggregates of
R>0.25 mm. FAFEREARNEFRRSLERER L 5% BFE
7K Values followed by different letters in a column are significant

between treatments at the 5% level.
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Table 3 Effects of the fertilizations and straw return on soil bulk density and water content

43 HE(g/on’) e H AR (9 ) BAR(%) YRR (%)
Treatment Soil bulk density Decrease Soil water content Increase
NP 1.41 a — 2.2 ¢ —
NP +50% ST 1.35 ab 4.5 22.9 ab 8.3
NP +100% ST 1.31b 7.1 24.0 a 13.5
NPK 1.38 ab — 22.3 be —
NPK +50% ST 1.37 ab 1.2 23.4 ab 4.7
NPK +100% ST 1.34 ab 2.7 23.4 ab 4.7

1 (Note) : [ PNBAR IS ARI/NG FREF R Z 7K 5% B EKFE Values followed by different letters in a column are significant between

treatments at the 5% level.
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Fig.1 Effects of different fertilizations and straw return
on light fraction of soil organic matter ( LFOC) in 2010
[ (Note) : £ P AR FHHRAAERE R 5% BEKF

Different letters above the bars mean significant at the 5% level. ]
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Fig.2 Effects of the long-term fertilizations and straw return on soil nutrient content in 2010
[ ¥ (Note) : ¥ E AR F R4 HFR LT ERIE 5% BFE K Different letters above the bars mean significant at the 5% level. ]
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Table 4 Effects of different fertilizations and straw return on spring wheat yield and economic benefit
s TR FHE JERHRA e s 4
- Mean yield Output value Fertilizer input Wet output value Ratio of output to input
reatment

(kg/hm?*) (yuan/hm®) (yuan/hm?) (yuan/hm?) (%)
NP 5240 ab 10480 818 9662 11.8
NP +50% ST 5618 a 11236 818 10418 12.7
NP +100% ST 5361 a 10722 818 9904 12.1
NPK 5625 a 11250 1818.5 9432 5.2
NPK +50%ST 5381 a 10762 1818.5 8944 4.9
NPK +100% ST 4815 b 9630 1818.5 7812 4.3

1 (Note) : [ PNBAR IS ARI/NG FREF R Z 7K 5% B EKFE Values followed by different letters in a column are significant between
treatments at the 5% level. AERM#&#4E N 4.3 Ji/kg. P,0; 6. 25 Jo/kg, K,0 6.67 Jo/kg it ,/DEM ¥ $ 2. 0 7/kg i1 Chemical fertilizer price
are N 4.3 yuan/kg, P,05 6. 25 yuan/kg, K,0 6. 67 yuan/kg, respectively, and wheat price is 2. 0 yuan/kg.
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Fig.3 Effects of the different fertilizations and straw return on nutrient uptakes of spring wheat
1 (Note) : 3 FARIFRFRRAHERZ R L 5% $E/KF Different letters above the bars mean significant among the treatments at the 5% level. ]
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x5 HEfZAFCAMNENEREAZE(%)
Table 5 Effects of the different fertilizations and straw
return on seed quality of spring wheat

- iyl TER HEA
Wet gluten Starch Protein
Treatment

content content content

NP 26.78 a 66.24 a 13.76 b

NP +50% ST 27.63 a 66.30 a 14.03 b

NP +100% ST 28.18 a 65.78 a 14.48 a

NPK 26.87 a 65.41 a 13.88 b
NPK +50% ST 28.55 a 65.13 a 14.12 ab

NPK +100% ST 27.82 a 64.88 a 13.74 b

T (Note) : RIZIHCHE 5 A R F 8 FOR AL 3 8] 22 535K 5% BEK
SE Values followed by different letters in a column are significant between

treatments at the 5% level.
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