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Abstract

The problem of non-point pollution is getting worse and biodi-

versity has declined in farmland in Erhai watershed. These caused
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by unreasonable cropping patterns and excessive fertilizer input.
The research studied configuration of root system, distribution of
plant type, demand regulations of nitrogen and phosphorus, eco-
nomic benefits and environmental risks, A cropping pattern of mini-
mizing low pollution was constructed based on economic feasibility,
mutual promoting interspecific relationship, environmentally friendly
by survey and field experiments, and further research patterns of
mutual competition among crops mechanism. Through improving
useful efficiencies of nitrogen and phosphorus, reducing loss risk of
nitrogen and phosphorus from farmland, non-point pollution of farm-
land could be controlled. It is important to improve water quality
and control further development of eutrophication in Erhai Lake.
The major results are as follows:

1. Balance and accumulative characteristics of nutrients in farm-
land. There are nutrients surplus in all cropping systems and have
big differences in northern Erhai Lake. Input amount of fertilizers in
rice-garlic rotation system is highest in northern Erhai Lake. The
corresponding nutrients surplus, residual amount of nitrate and am-
monium nitrogen in soil are notably higher than in rice-legume, rice-
cereal , rice-oil crops and rice-pasture rotation systems. Thus, Opti-
mization of cropping systems and nutrient balance regulation should
be kept in order to gain high nutrients use efficiencies and low pollu-
tion risk.

2. The risk of nitrogen and phosphorus loss from farmland.
Water from farmland could increase water volume in ditch and both

clearly vary. Nitrogen content in farmland water and nitrogen loss in
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rice-garlic rotation system was highest in northern Erhai Lake. Fur-
thermore , relationship between loss and rate of nitrogen is markedly
positive. Fertilization is one of major factors accelerating the risk of
nitrogen loss with form of soluble nitrogen and phosphorus with form
of sand-bound state.

3. Screening environment-friendly cropping system. Using Fuzzy
Comprehensive Assessment, Photosynthesis, heat, water, nutrients
use efficiencies and properties, yield and quality of crops are empha-
sized through whole screening process. The results showed that total
scores for vicia fava and garlic intercropping systems is highest
(0.70) in 14 cropping patterns, the cropping system is a environ-
ment-friendly cropping pattern based on evaluation of economic and
environment. The band area of garlic was three times more than vicia
faba.

4. Ecological and economic benefits in environmentally-friendly
cropping pattern. There are increases of dry matter accumulation
and radiation use efficiency at later stage and chlorophyll content in
garlic of vicia fava and garlic intercropping system. Root of garlic
and vicia fava grow more deeply than monoculture. Quantity and
weight of rhizobium are increased leading to fixing nitrogen. There
has been an intercropping advantage in yield than monoculture,
Land equivalent ratio is 1. 15. Nitrogen absorption and utilization of
garlic and vicia fava were promoted contributing to decrease of re-
sidual nitrate in soil. Comparing to monoculture of garlic, decrease
of residual nitrogen is more 10% than optional fertilization, while

decrease of residual nitrogen is more 50% than conventional fertili-
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zation. Therefore, the garlic and vicia fava intercropping can reduce
the loss of nitrogen and phosphorus from farmland.

5. Content of microbial biomass C and N were influenced by
environment-friendly cropping pattern, Compared with monocul-
ture, intercropping could increase microbial carbon and nitrogen.
Content of microbial carbon of soil gradually decreasing with soil
depth increased; content of microbial nitrogen of soil gradually de-
creasing with soil depth increased in intercropping patterns. But
Content of microbial nitrogen of monoculture patterns ( GM and
FM) had no significant difference among different layers of soil.
The microbial biomass nitrogen of converge bands and vicia fava
bands had no significant difference in 0 ~20cm soil layer in inter-
cropping patterns, but they both were significantly higher than gar-
lic bands. The microbial biomass nitrogen in converge bands was
the highest and in vicia fava was the lowest. Microbial biomass ni-
trogen in three bands had significant differences in 20 ~40cm soil
layer, The microbial carbon in 20 ~ 40cm soil layer in converge
bands was significantly higher than in garlic and vicia fava bands.
The ratios of SMB-C/SMB-N were not significantly different among
the different cropping patterns, but the ratios of SMB-C/SMB-N
were significantly different in different soil layer. The ratios were
gradually reduced with soil depth. In addition, the present study
showed that a positive relationship between content of total nitrogen
and Olsen-P and microbial carbon and nitrogen exited.

6. Utility and transition of nitrogen in environment-friendly

cropping pattern. Residual nitrogen in soil accounts for a major part
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of nitrogen applied. In some extent, intercropping could promote
nitrogen use efficiency by more than 6. 54% , decease residue of ni-
trogen by 6.74% , and decease loss of nitrogen by more than
3.06%. The amount of residue nitrogen decreases with depth of
soil. Content of residual nitrogen in soil are different among various
cropping patterns. Monoculture garlic has a highest content of resid-
ual nitrogen in soil in all cropping patterns and intercropping of gar-
lic and vicia fava lowest. Nitrogen use efficiency in garlic and vicia
fava intercropping is notably higher than in monoculture garlic. Ni-
trogen could be transferred from vicia fava to garlic. Furthermore,
the amount of nitrogen relocation has a marked difference in crop-
ping systems, with the amount between 10. 18% and 15.76 % of
nitrogen applied.

Key words: Erhai watershed, Garlic, Vicia faba, Intercrop-

ping, The loss of nutrient
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HPRI5 4 ( Diffused Pollution, DP) i FRIE & 875 Y a4,
B8 TS EAERPEIIANSEEMR (B Roving, 1995; Vi-
tousek, 1997), BIABIFR, WG R EZRER KL E
gl (Carpenter et al. , 1998; Singh. , 1993; £ F E%, 1996) .,
ARk, RS R KA E BRI IR K (Sharpley,
1994; Correll, 1998; Stanley et al. , Shreve, 1995, 1999; 4%k
B, 2000; Carpenter et al. , 1998, 1995; Sigua et al. , 2000;
Kuusemets) , KM N, P Wik BLMAKEE EFRIMLN FERH
( Dzikiewicz, 2000; Choudhary, 1997; Caruso, 2000)

REEBEG Y EREREER A Eh T, REPH 5
Trpi. NE. PE. RAFMA VSRS TCHE Y, @
Rk E R . REHOKAH T 2%, SRR RYEHEA
KK, R TIS5H (HF, 2006) , o 7R H S35 m
IR 53855 . 20 thag 70 4RIk, v E FZ 89T A
HAEEFRRE H S E, FErhEAEKS R ER R, K
MEEFREN AR AT 7K . A& HF 5 A H o 8 i AE 55 Al i
N, PRARGERKEN, PEERCHEZRE, X AR
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T PRAE AT K (B N AR P TR 75 G () 5T k3R
fritse, 2R, REEEK N 5TEEN 29%, P 5imkH
H19% (FKHEFSE, 2004) . RN H A, it LAE e 2
TRIHRE R E, 20 L LK, #HEFREHE™ 50% L L/
siikck A TALREA A (Borlaug, 1994) . L4k, KIAEE
FALBEH 42 8, AERHE A 4 XA LA Al 1 R K
PHRREL IR bR, FIRS, HiEal 7 HaRAE = RE T RS E ]
H (AR, 2000) . ENSPCHEZ¥E O 50E S AR
R, W EIRTS B NG, 8 U0 E TR X U5 i 6 5
THE

FIT  MMERN KB EES R RHER

—. NaAMERRSHEERENREBERSRIEIN

AR RN, BERW AT AR, REOmEEGRE
B A KRG EEIRE (Jin et al. , 2005; Yan et
al. 1999 ; Zhang et al. , 2004 ; Ministry of Agriculture and Forest-
ry, 2003), #EHMIE, FWH P H 70% N ERIE TR HBZR
(Sharpley, et al, 1992), Marcus Zeiger et al (2009) #fF FE
B S A HLAC A 4 I REAA 2R K L IR T AR M K
fE#E, Jin S. Kim et al (2006) %xt &t ERELEKTE
FWHEAT LB A A, SR KW, TN ¥R EE 5 AL B % U0 A ¢
(IEARSC) , T TP ¥R SRS FAAC (AR HEBE A RS ok 3 2
EBIREEAE2 %), EFRE, EHRRIIES) T K I
WG AR RS R P RAE S8 E ML (Lier al, 1999; HE
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Wi, 2001) , ZERBIRRXMENAEBS, KEBRS N R
KESAMENEMNA40%, P HEABEPERNS3I% (FEXE,
1996) . #% Quan and Yan (2002) 5%, 7EFPE, (AT H 145
FEAE 5. 94t N/hm? HEAKIK, AN 17.5% , R R0
RErE, AR AR, SR RKS NH - N Fl NO; - N
W RE BN (Jin and Yang, 2005; Wang et al. , 2003), Zhu
(2000) F5i, VHKHE NRK 2. 7% ~5. 7% 52 d 7K fE H A fr
MEFR E SR (345 kg/ hm®) o AERERF K {4 i) 671 i 5 ol 7 42 )
TR NBRER I, B TEAE &R, K BEEe. FEPE,
WL WA RK AR AZ B R R Ry 5 (MWRC, 2005) .
2004 45, W1 300 [ EE WA 130km BEES, AR4EE K
KT EbRE (CB3838 —2002), 40. 6% KA HL/K %5 T 1
FK, 22% % FVHEAK; W49 MEAB, 17 MEdhESE
RBEL, 32 M EE P B 7E 332 RNk ES, &
5144 FMA&EK, §17.7%, 14 ~4 F V FEKk (MWRC,
2005), B. Ulén et al (2005) %+ Xi&G#f HAFFTEE, PRk
MEkZLFEAMBEHEZWBRK, WP, TEEP 5 TP
30% ~50% , BRI RS P k. RN (2000) 4
TR KW X A & Fpis Qe b, ok N S48 8 N g 8
46% , RHE N 4T 24% , AELAT P EKE, 7R
(2000) %iAH, &H N, PRk 25 EKAEEERLNE
BRHZ —,

Z FNAREEANREBER SR

(—) FESERXRE LEF5 ZREWARL
=l A A T 2 3 T S A e A AR A B ol v R
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