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BB CK AT 4 F 425 25.63% 1 25.99%, £FE4F0~10em LB B-40 L EEE WA LGS ELBEREES
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Effects of straw deep application at ultra-high
dosages on soil available nitrogen
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2. Key Laboratory of Plant Nutrition and the Agri-environment in Northwest China,
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Abstract: Wheat straw was used in this study as the test material for field experiments to explore the effects of
straw returning depths on the contents of available nitrogen and its storage in soil under the condition of ultra-high
dosage. Six treatments were set up in the experiment, including CK (no straw applied) , J1-40 (24 000 kg - hm™
returned to the soil in 40 ¢cm) , J2-20 (123 000 kg + hm™ returned to the soil in 20 ¢m) , J2-40 (123 000 kg - hm™
returned to the soil in 40 cm) , J2-60 (123 000 kg + hm™ returned to the soil in 60 cm) , and J3-40 (308 000 kg -
hm™ returned to the soil in 40 ¢cm). The result showed that straw deep application at ultra-high dosages could sig-
nificantly increase the concentration and storage of ammonium nitrogen and nitrate nitrogen in the surface soil (0~
10 cm). In the 0~ 10 cm soil layer of wheat’ s season, the J3—40 treatment increased the concentration and storage
of ammonium nitrogen by 6.91% ~43.78% and 18.68% ~44.83% compared to other treatments, while the J2-40

treatment increased the concentration and storage of nitrate nitrogen by 25.63% and 25.99% compared to CK. In
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the 0~ 10 cm soil layer of maize’ s season, the J3-40 treatment increased the concentration and storage of ammoni-
um nitrogen by 4.6% ~43.14% and 18.25% ~44.16% compared to other treatments, and the J2-40 treatment in-
creased the concentration of nitrate nitrogen by 18.15% and 18.51% compared to the CK treatment. In all treat-
ments, an increasing trend in ammonium nitrogen concentration and storage, and a decreasing trend in nitrate nitro-
gen concentration were observed near the soil layer where straw was applied. In the 40 ~50 ¢m soil layer of the
wheat and maize season, the ammonium nitrogen concentration of the J3-40 treatment increased by 47.78% and
44.08% , respectively, and the ammonium nitrogen storage of the J3 —40 treatment increased by 43.86% and
39.95%, respectively, compared with the CK treatment. In the 40 ~50 cm soil layer of wheat’ s season, the nitrate
nitrogen storage under J2-40 treatment decreased by 14.78% , compared with the CK treatment. The concentration
and storage of ammonium nitrogen and nitrate nitrogen in deep soil remained stable after one year of straw applica-
tion. There was no obvious phenomenon of nitrogen competition within 30 c¢m soil layer after deep application of

straw. In summary, it is best to deeply bury the straw into the 40 cm soil layer according to the soil’ s available ni-

trogen concentration and storage in the short term.

Keywords: ultra-high dosage straw deep application; winter wheat-summer maize rotation; ammonium nitro-

gen; nitrate nitrogen
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Fig.1 Daily average precipitation and temperature
during the experimental period

x1 HEREAE
Table 1  Field experimental plan
Jb R GBLET B0

Treatment

Description of experimental treatment

CK TIEBRZRIEFEFF No straw applied
FEFF IR 24 000 kg + hm™2 36 M 40 cm

J1-40 2 .
24 000 kg + hm™” returned to the soil in 40 c¢m
12220 FEFF A 123 000 kg + hm™ 3 EVRE 20 cm
123 000 kg - hm™ returned to the soil in 20 cm
12-40 FEFF & 123 000 kg - hm™ 7R HIEE 40 cm
123 000 kg - hm™ returned to the soil in 40 cm
12-60 FEFF & 123 000 kg - hm™ 7F HIEE 60 cm
123 000 kg - hm™ returned to the soil in 60 cm
1340 F&AT FHHE 308 000 kg + hm™2 38 HIEFE 40 cm

308 000 kg + hm™2 returned to the soil in 40 cm
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e, A TIRAE AR M 5200 = AT LA
ME, CKALFEAALL 10 em 8] B#KF 0~ 100 em 3%
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HJE INE T J2-40 AEFRER S SRR T (Y
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Note: Different capital letters in the table indicate significant
differences between treatments within the same soil layer in the 0~ 100
cm soil profile (P<0.05) , the same below.

B2 AE#HFAENNEEMERSE
TEESRSENFN
Fig.2 Effects of different amounts of straw on soil NH;-N

in wheat and maize season
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Fig.3 Effects of different straw application depths on
soil ammonium nitrogen in wheat and maize season
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WA A & f/(mg - kg )
Nitrate nitrogen concentration

6 9 12 15 18 0 6 9 12 15 18
S
10} [ ] st |31 10} T
7 plclals c|Bc| A |aB]
20 , B|B|A|A 20 C|BC/A B
g 30} c [Bc| A [aB E 30t clclalB
= BClA|C|B = clclBla
_@407 AlAa[B|A _@40 BIA|A A
= s} B|A|B|A = st slalals
75} AJA|AlA 75} B A|B B
%‘:60' c[pc|a[aB 4:%60 5lalalB
= 70l clc|als i 70} B|A B AB
i clclale 4 B|A B AB
80 80 -
90 - 90 -
100 = (A) /I % 7 Wheat 100 - (B) ki K2 Maize
—— CK —o—J1-40 —a— ]2-40 ——]3-40

B4 AREBEFAENNEFTMEXRT
TEESERSENRMm
Fig.4 Effects of different amounts of straw on soil

nitrate nitrogen in wheat and maize seasons
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L J2-60 WAENE HFEFF Y L 2SR SRS HE T
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