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Nitrogen and phosphorus runoff losses during rice—garlic rotation in Erhai Lake basin under different fertil—-
ization methods

YAO Jin-ling', ZHANG Ke-qiang"?, GUO Hai—gang'?, WANG Feng'?, ZHANG Gui-long', REN Tian-zhi"

(1.Agro—Environmental Protection Institute, Ministry of Agriculture, Tianjin 300191, China; 2.Hebei University of Engineering, Handan
056038, China; 3.Dali Agro-Environmental Science Station, Ministry of Agriculture, Dali 671004, China )

Abstract: Rice —garlic rotation is the most common planting pattern in the Erhai Lake basin. Nitrogen and phosphorus runoff losses under
conventional fertilization methods are the main factors that contribute to water eutrophication in Erhai Lake. In this experiment, the effects of
different fertilization methods on the yields of rice and garlic and the surface runoff losses of soil nitrogen and phosphorus were studied. The
results showed that when nitrogen fertilizer input amount was equal, the yields of rice and garlic under the treatments of 50% organic—inor—
ganic fertilizer(50%0 ) and 100% slow-release bulk blending fertilizer( 100%BB ) were not significantly different from those of conventional
fertilization (CF ), whereas those of 100% organic fertilizer(100%0 ) treatment were significantly lower. The agronomic efficiencies of nitro—
gen and phosphorus for rice under CF and 50%0 treatments were significantly higher than those of other treatments. The agronomic nitrogen
use efficiencies for garlic under the addition of CF and 50%0 were significantly higher than those under other treatments, but the highest a—

gronomic phosphorus use efficiency for garlic was obtained under 100% BB treatment. During the rice season, the runoff loss amounts and
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loss rates of nitrogen and phosphorus under 100%BB treatment were the lowest, resulting in 55.34% and 86.95% reduction, respectively, for

nitrogen, and 70.14% and 89.07% reduction, respectively, for phosphorus, compared with CF treatment. The runoff losses of nitrate nitrogen

and ammonium nitrogen were 13.19%~21.69% of that of total nitrogen losses, whereas 83.25%~90.93% of total phosphorus losses were sol—

uble phosphorus.

Keywords: Erhai Lake; fertilization method; rice—garlic rotation; nitrogen and phosphorus reduction
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Table 1 Fertilization type and amount of different treatments during rice—garlic rotation period
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b R H N kg - hm™ HHLIE/kghm™ JR#&E/kg-hm?  ZiEIE/kg-hm? BB JIB/kg-hm? - =

A 3

CK 0 0 0 0 0 0 0
CF 0+30 000 0+0 75+150 300+1200 0+0 76.50+624.75 7.86+140.15
100%0 0+0 3 187.52+26 031.65 0+0 0+0 0+0 76.50+624.75 32.00+261.42
80%0 0+0 2 550.32+20 833.24 33.32+270.93 0+0 0+0 76.50+624.75 25.61+209.21
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Figure 1 Yield of rice and garlic under different treatments
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Table 2 Agronomic nitrogen(phosphorus ) use efficiency of rice

and garlic(kg-kg™)
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Note ; Different letters in a row indicate significant differences( P<
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Table 3 Nitrogen and phosphorus contents in soil after rice harvest

pepp TRASRU O EESR MR 2R/ Eal
mg N-kg'  mgN-kg' mgP-kg’ gN-kg' gP-kg
CK 2.94 7.38 26.47 4.71 0.98
CF 2.95 6.94 25.23 4.85 1.01
100%0 3.09 7.40 22.70 4.81 1.03
80%0 2.87 6.41 17.63 4.84 1.00
50%0 2.81 7.77 16.27 4.76 0.99
100%BB  3.42 6.62 13.03 4.83 1.01
R4 KFBRETERRBSE
Table 4 Nitrogen and phosphorus contents in soil
after garlic harvest
phpp TRASRU O EESR MR 2R/ Eal
mg N-kg'  mgN-kg' mgP-kg’ gN-kg' gP-kg
CK 7.29 2.23 30.45 4.62 0.97
CF 16.41 2.70 37.40 4.77 1.03
100%0  12.80 3.74 22.10 4.68 1.07
80%0 9.90 2.71 20.67 4.79 1.06
50%0 16.98 2.93 21.44 4.78 1.03
100%BB  38.41 6.28 25.18 4.82 1.00
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Table 5 Nitrogen and phosphorus loss mount by surface runoff during rice growing season

b S A/g hm™  ESHA/g-hm®  HB/ g hm™ SR /g hm™ MW/ -hm? I HI% RS/ %

CK 175.80e 151.60e 244.10f 2481.51d 270.89%¢ — —

CF 950.22a 529.21a 1 198.68a 6 821.34a 1 313.55a 5.67a 13.27a
100%0 317.43d 247.83d 694.32¢ 3 246.07¢ 834.05b 1.00d 1.76d
80%0 356.96¢ 303.71¢ 752.46b 3.909.05b 842.50b 1.87¢ 2.23¢
50%0 401.85h 394.96h 683.02d 4 060.42b 751.14¢ 2.06b 3.00b

100%BB 354.41c 258.99d 331.56e 3 046.47¢ 392.29d 0.74e 1.45¢
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runoff under different treatments during rice growing season
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