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Nutrient Balance and Soil Nutrient Status in Farmland of the Northern Watershed of Lake Erhai
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Agriculture Environmental Resources Research, Yunnan Academy of Agricultural Sciences, Kunming 6502035, China )

Abstract ; Nutrients balance and soil nutrients status under different crop rotation systems in the north of Lake Erhai watershed was investigat—
ed for the risk evaluation and putting countermeasures for the nonpoint pollution from agricultural source. 10 typical crop rotation systems was
surveyed for the amount of organic and chemical fertilizers, nutrients uptake by crops and soil residual nutrients content in 8 townships located
in the north of Lake Erhai watershed. The amount of manure and nitrogen fertilizer under rice and garlic rotation systems was significantly high—
er than that of other planting patterns. Phosphate inputs under the rice and vegetable crops rotation patterns were significantly higher than oth—
er systems. Soil nitrate nitrogen residue was the most susceptible nutrient under different crop rotation systems which could be as high as 43.4
mg-kg™ for under rice and garlic rotation systems and significantly higher than the other rotation modes. Nitrogen and phosphorus budgets un—
der all of the 10 typical crop rotation systems were positive, which means that fertilizer input are higher than the uptake by crops. Nutrients
surplus was the highest under rice and garlic rotation system, which could be as high as 1 258.8 kg-hm™ for N and 1 472.7 kg +hm™ for P;0s,
respectively. Nutrient surplus was mainly occurred in the crops which were planted in arid season from September to May. Soil nitrate, ammo—
nium and Olsen—P content were significantly related to the fertilizer input. Rice, garlic or other vegetable crop rotation pattern is the most
threatened cropping systems for the water quality of Lake Erhai and should be pay attention to.
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Table 1 The situation of fertilizer input

. BEARL(B) ﬁéziiﬁ}?ﬁ( é%ﬁ ) ﬁm’]ﬂﬁﬁﬁﬁﬁ TCHLAEE F & Inorganic Fertilizer input/kg-hm™
#AERR Rotation modes Samples( portion) Samples dlst.nbutlon Organic Fertlh%fr input/ AUE N BHIE PO
(townships ) kg+hm Vs
JKRH—K3F Rice-Garlic 18 4 64 531a 772.6a 222.5a
7K #H-# & Rice-Fava bean 16 4 54 882bc 356.1ef 128.8bc
EHK—KFE Maize-Barley 9 3 40 500bcde 435.5def 67.3c
F K-/ Maize—Wheat 6 3 41 250bc 404.8cde 76.5¢
JKFE-1H3E Rice-Rape 9 2 45 833bed 331.7def 81.3¢
IKFE- D42 Rice—Potato 2 2 57 500b 690.8b 219.0a
JKFE-# F Rice—Vetch 3 2 30 000e 205.8f 54.0c
JKFE—VEZ Rice—Onion 1 1 37 500cde 647.8bc 220.0a
JKFG-Bi & Rice—Pea 2 2 45 000bc 405.8def 54.0c
JKFE-BBZE E Rice— Ryegrass 4 3 26 250de 585.3bed 54.0c

Y PSR AR R 5% 5% B 2K,

Note: Lables in every list show 5% significant difference in different treatments
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Table 2 Soil nutrient content
B 755, Ammonium FEAS4, Nitrate 4%, Total nitrogen/  FH M Available B HLE Organic

Rotation modes nitrogen/mg kg™ nitrogen/mg - kg™ g kg Phosphorus/mg - kg™ matter/g kg™ pH
7KFE- K= Rice—Garlic 33a 434a 4.6a 71.1a 78.5a 7.3a
JK#G-%2 5 Rice—Fava bean 1.6ab 10.1b 3.8a 54.1a 68.8a 72a
FEK-KZF Maize—Barley 1.4ab 5.2b 3.1a 31.3a 59.2a 7.1a
FEK-/NE Maize—Wheat 1.6ab 7.3b 2.3a 51.5a 41.0ab 6.5a
JKAB-HZK Rice—Rape 1.6ab 12.2b 3.7a 55.1a 68.3a 6.8a
KA L4 2 Rice—Potato 1.5ab 40.1ab 2.6a 62.2a 53.4ab 7.3a
KFE-FF Rice—Vetch 0.7b 4.3b 4.3a 18.9a 74.9a 7.9a
JKFE-F 2 Rice—Onion 1.4ab 31.9ab 3.8a 78.1a 66.3a 7.8a
JK#B-BiE Rice—Pea 2.5ab 18.4ab 1.8a 47.3a 29.7b 6.7a
JKFE-FBFE E Rice—Ryegrass 1.8ab 10.4b 3.8a 94.2a 68.9a 7.0a

Y PSR AR R 5% 5% B 2K,

Note: Lables in every list show 5% significant difference in different treatments
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Table 3 Nutrient balance in different crops(kg+hm™)

H41 Crops Ve £ 3543 & Crop nutrition AEXL4 A& Fertilizer input F£5r 4% Nutrient surplus
N P,0s N P,0s N P05

K7r Garlic 267.4 231.2 1309.8 13572 10424 1 126.0
x5 Fava bean 306.6 193.0 5235 672.0 216.9 478.9
K Barley 137.9 153.5 3872 265.3 249.3 111.8
/N Wheat 121.8 154.0 367.8 292.5 246.0 138.5
J3E Rape 194.9 226.1 363.4 407.3 168.5 181.2
442 Potato 3233 227.7 1 010.0 1 005.0 686.7 771.3
#T Vetch 182.8 78.0 0.0 0.0 -182.8 -78.0
V2 Onion 76.6 69.7 779.5 706.0 702.9 636.3
BiE Pea 380.3 195.7 425.0 360.0 44.7 164.3
M Ryegrass 152.9 159.2 435.8 90.0 282.9 —69.2

R IR AR GAEA UL FATEAAL

Note: Fertilizer input including organic fertilizer and inorganic fertilizer in table.



252955 113

® A K OB OB % % 2167

(N).1304.0 kg-hm? (P,05) F1 919.3 kg -hm2(N),
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Table 4 Nutrient balance in different crop rotation systems(kg*hm™)

AERLE A& Fertilizer input VEMrH#sE 3R 4> B Crop nutrition F43 % 4% Nutrient surplus

#AER Rotation modes
N P,0s N P,0s N P05
JKFE—K 5= Rice—Garlic 1 740.6 17712 481.8 298.5 1258.8 14727
7K#8-% & Rice-Fava bean 11793 1 446.0 521.0 260.3 658.3 1185.6
FEAK-KZFE Maize-Barley 1 043.0 1039.3 3523 220.8 690.7 818.5
F K-/ Maize—Wheat 1023.6 1 066.5 336.2 221.3 687.4 845.2
JKFE-MZE Rice-Rape 1019.2 11813 409.3 293.4 609.9 887.8
JKFE-TH48 B Rice—Potato 15533 1 599.0 537.7 295.0 1 015.6 1 304.0
JK#E-F F Rice-Vetch 655.8 774.0 397.2 145.3 258.6 628.7
FKFE-PE 2 Rice—Onion 12103 1 120.0 291.0 137.0 919.3 983.0
JK#8-Bi = Rice—Pea 1 080.8 1134.0 594.7 263.0 486.1 871.0
JKAE-M3 B Rice— Ryegrass 979.1 684.0 367.3 226.5 611.8 457.5

®5 TRFHSRVEENRE . EREFSERK R (kg-hm?)

Table 5 The relationship between residual soil nutrients, plant nutrient uptake, the amount of fertilizer application and nutrient surplus(kghm?)

VeI E S 43 Cropnutrition JtifE & Fertilizer inputs FEE4% Nutrient surplus
+3E5%43 Soil nutrients
N P,05 AHLUIE Organic Fertilizer ~ FAEN B POs N P;0;
A Nitrate nitrogen 0.32 0.35 0.65* 0.90%* 0.86%* 0.86%* 0.78%*
AR Ammonium nitrogen 0.46 0.52 0.62* 0.66* 0.26 0.60%* 0.51
4% Total nitrogen -0.3 -0.2 0.17 0.11 0.23 0.17 0.09
JH%HE Available phosphorus -0.1 0.19 0.07 0.44 0.73% 0.55 0.61%*
A HLIE Organic matter -0.3 -0.14 0.18 0.13 0.26 0.20 0.1

H ¥ FoR 0.01 BEKFE,* Fon 0.05 BEKFE, **is 0.01 significant level , * is 0.05 significant level.
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