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Abstract Soil degradation and lake eutrophication caused by irrational agricultural nitrogen management is becoming more and more seri—
ous, it is necessary to seek the appropriate nitrogen managements to effectively enhance the soil productivity and reduce the risk of nitrogen
loss. A field experiment was carried out to study the effects of 5 nitrogen managements on agronomic characteristics, yield and economic
benefit, nitrogen use efficiency of garlic, soil nitrate residue and nitrogen balance in Erhai Lake basin. The results indicated that, compared
with conventional fertilization treatment, the yield and economic benefit for the treatment of optimized fertilization combined with no—tillage
and straw mulching increased by 7.9% and 14.1% respectively, nitrogen use efficiency increased by 20 percentage points, about 42.3%,and
0~30 cm soil nitrate residue reduced by 44.2%. No significant difference was found for the yield among conventional fertilization, optimized
fertilization combined straw burying and optimized fertilization treatments, but the economic benefit of the latter two treatments increased by
5.7% and 3.4% respectively, nitrogen use efficiency increased about 11 and 13 percentage points respectively, about 32.6% and 34.5%,
and 0~30 c¢m soil nitrate residue reduced 41.0% and 61.0% respectively. There were no significant difference for the yield between nitrogen
regulation treatment and conventional fertilization treatments, but economic benefit reduced by 3.2%, nitrogen use efficiency increased 18

percentage points, about 40.3%, and 0~30 ¢m soil nitrate residue reduced 53.0%. Though 0~30 c¢m soil nitrate residue was cut down by
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92.4% with the treatment of cow manure only, but the garlic yield and economic benefit reduced by 22.8% and 19.1%, respectively. In con-

clusion, optimized application of fertilizer combined with no—tillage and straw mulching or straw burying could ensure the garlic yield, in—

crease the economic benefit and reduced effectively the risk of nitrogen loss, was a good choice for the nitrogen management in Erhai Lake

Basin.
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Table 1 Basic physical and chemical properties of the soil studied
Soil depth/em NHi-N/mg-kg”’  NO;-N/mg-kg’ OM/g-kg" TN/g kg TP/g kg TK/g kg
0~10 4.26 6.64 441 1.28 16.79
10~20 5.25 6.29 4.42 1.47 18.09
20~30 3.38 5.37 3.18 1.17 18.47
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Table 2 The design of experiment treatments kg+hm™
Fertilizer
Treatments Straw Cow manure N P0s K0
Check CK 0 0 180 150
Cow manure CM 36 000 180 150
Conventional fertilization CON 36 000 675 180 150
Optimized fertilization OPT 36 000 375 180 150
No-tillage and straw mulching NTC 15 000 36 000 375 180 150
Straw burying BS 4 500 36 000 375 180 150
Nitrogen level regulation NR 36 000 180 150




30 7 1367
201 80
16
= 70
.20
o
; 12
a 60 +
! o,
a 50k
ot =
73
0 ) 40 . . . )
60 90 120 150 180 60 90 120 150
/d /d
Day after sowing/d Day after sowing/d
& CK  -ACON -mOPT =¢CM —KNIC --BS - NR
1
Figure 1 The biological traits of garlic of different treatments
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Table 3 N uptake, N use efficiency and economic benefit of different treatments
Yield/t*hm™ / N 1% / ~hm™
Treatments One—clove Clove One-C/C N use efficiency/% Economic benefit
CK 9.3 7.4 1.26¢ - 7.7a
CM 13.0 9.8 1.33¢ - 13.0b
CON 12.8 16.7 0.77a 21.8a 16.0cd
oPT 14.3 14.0 1.02b 34.5b 16.6d
NTC 159 15.9 1.00b 42.3¢ 18.3e
BS 16.2 10.8 1.50d 32.6b 16.9d
NR 13.4 14.0 0.96b 40.3¢ 15.5¢
100 -t 300 -t 3 kg 3 kg 1 kg 30000 +hm> N 24000

hm™ 3000 +hm? 10 - kg'l 5 - kg'] a.b P<5% o
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Table 4 Apparent balance of nitrogen in 0~30 ¢m soil-garlic system
N uptake Nuin Soil N,;, residue Apparent balance
Treatments 5
N Input/kg-hm kg hm™ % kg+hm™ % kg+hm™ %

CM 211 113a 53.3 39a 18.3 60c 28.5
CON 886 260c¢ 29.3 504e 56.9 122d 13.8
oPT 586 242b 41.3 297d 50.7 47b 8.0
NTC 586 271¢ 46.3 281d 48.0 34a 5.7

BS 586 235b 40.1 197b 335 154e 26.4

NR 511 233b 45.7 237¢ 46.3 41ab 8.0

53.0%.60.9% 92.4%
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