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Economic and Environmental Benefits of Vicia fava and Garlic Intercropping Mode
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China)

Abstract: We research for the environmental benefit intercropping patterns of vicia fava and garlic in Northern Yunnan Province Erhai Lake
Basin. economic benefits, crop nutrient utilization, soil nutrient residue, groundwater nitrogen and phosphorus contents of intercropping pat—
terns , and paddy field soil nutrient and the nitrogen and phosphorus contents of surface water in next season. The results showed that: the
land equivalent ratio( LER ) is greater than 1 of intercropping patterns of vicia fava and garlic, that means high efficiency intercropping than
monoculture. The intercropping patterns of vicia fava and garlic significantly increased the nitrogen absorption and utilization, reduced soil
nitrate residues, simultaneously, reduced nitrate and soluble nitrogen residues in groundwater. And intercropping mode could reduce the
residual of inorganic nitrogen in the soil in the next quarter, also,reduced nitrogen and phosphorus loss risk in surface water of the next sea—
son.In this study, the intercropping modes of vicia fava and garlic was not only had better economic benefits but also had better environmental
benefits in the local. It would provide reference for popularizing the reasonable planting structure and reducing the loss of nitrogen and phos—
phorus in farmland, reducing non—point source pollution of farmland.
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Table 1 The amount of fertilizer

25 Types

A MU kg hm™ A JIE/kg - hmAvailable fertilizer

Organic fertilizer N P,0; K,0

KiR(CK) 0 0 180 150

AL IE A Optimization of fertilization of garlic 36 000 375 180 150
)R K #E Habits fertilization of garlic of household 36 000 680 180 150

Kb || 78 5. (K5 ) Garlic Vicia fava intercropping(garlic band ) 36 000 300 180 150
Jis || 425 (78 547 ) Garlic Vicia fava intercropping( Vicia fava band) 36 000 90 180 150
Kir || & F.(CK)Garlic Vicia fava intercropping 0 0 180 150

% 1. Vicia fava 36 000 90 180 150
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Table 2 Economic benefits of difference plantting patterns

1EW i PR Yield/ M GDP/ FEAMAS Input costs/ 227545 Economic benefits/ PR
Crops Treatments kg+hm™ JGL(RMB) +hm™ JG(RMB) +hm™ JG(RMB) -hm™ Output ratio
Sk Garlic GNO 20 190d 166 800d 19 125a 147 675d 8.7¢
GN2 28 935a 238 500a 19 125a 219 375a 12.5b
GNI 27 390b 228 360b 19 125a 209 235b 11.9b
GFI 26 640c 218 760c¢ 14 960b 203 790¢ 14.6a
CKI 14 940e 123 780e 13 725¢ 110 055e 9.0¢
42 Vicia faba M 3555¢ 14 220g 4500d 9720g 3.2e
GFI 5340f 21 360f 4500d 16 860f 4.7d
CKI 1695h 6780h 4500d 2280h 1.5¢

T : GNO SR B ANt SN s GN2 s B > BT ASE s GNT G SR A NS s P 2 L BPRASERs GFT Gz || e BBt CKT ARz

(| % SNBSS RS IS A BN 5%22 5 K. Tl

Note: GNO: The monoculture of garlic and no N fertilizer; GN2: The monoculture of garlic and conventional fertilization; GN1: The monoculture of garlic

and optimum fertilization ; FM ;: The monoculture of vicia fava; GFI: Garlic and vicia fava intercropping; CKI: Garlic and vicia fava intercropping and no N fer—

tilizer. Different letters in same column mean significant at 5% level. The same below.
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Figure 1 The nutrient utilization amout of garlic in

difference patterns
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Figure 2 The nutrient utilization amout of vicia fava in

difference patterns

[FSIENS I N
b O W O
T T T 1

w
T T

- GN2
—A- GN1
-O-GFI

_ = NN
(=)

b L o a T
TN of garlic stalk/g kg™
S

5
0 1 1 1
Q X 9 > N A
\’V\ Q o~ Q\;L @»’q’ Q”‘)’q’ QV\
o \2 Q” Q” Q” g
NN\ O N\
B 3 X R F AR

Figure 3 Nitrogen uptake and utilization status of garlic straw
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Figure 4 Nitrogen uptake and utilization status of garlic
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Figure 5 The phosphorus utilization status of garlic straw
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Figure 6 The phosphorus utilization status of garlic

o 9 b Q [y
ﬂ» ﬁ» ﬁ» ﬂﬂ ﬁﬁ »V
WY T T QT g o

B 7 EEREFERMARR

Figure 7 The nitrogen utilization of vicia fava straw
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Figure 8 The nitrogen utilization of vicia fava seed
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Figure 9 The phosphorus utilization of vicia fava straw
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Figure 10 The phosphorus utilization of vicia fava seed
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Table 3 The residues of nitrogen and phosphorus in soil of different
cropping patterns(mg-kg™)

+)z= e AR SR TR
The depth . Nitrate Ammonium Available
of soil/em Treatments nitrogen nitrogen phosphorus
0~20 GNO 15.69¢ 3.95d 33.85¢f
GN2 177.53a 18.92b 56.29a
GNI 75.20b 20.30a 37.51d
M 35.18d 3.60e 36.89¢
GFI 70.90c¢ 11.33¢ 41.31b
CKI 21.94e 3.07f 39.15¢
20~40 GNO 11.35¢ 2.64f 21.97b
GN2 106.72a 8.48b 27.53a
GNI 38.84b 10.76a 21.90¢
M 16.96d 3.39% 21.01d
GFI 37.80c 5.42¢ 21.92¢
CKI 1431e 3.51d 19.99¢
40~60 GNO 10.29f 2.67e 15.03e
GN2 113.86a 17.04a 27.29a
GN1 38.22b 7.51b 15.99d
M 22.40d 2.32f 18.35b
GFI 33.56¢ 6.31c 17.31c
CKI 11.06e 4.30d 16.05d
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Table 4 Nitrate nitrogen accumulation( % )

AbFE Treatments 0~20 cm 20~40 cm 40~60 cm
GNO 42.0e 30.4a 27.6¢
GN2 44.6d 26.8b 28.6b
GN1 49.4a 25.5¢ 25.1d
FM 47.2b 22.8d 30.0a
GFI 49.8a 26.6b 23.6e
CKI 46.4¢ 30.3a 23.4e

2.3.3 RIRFPRAE T 53Rk sl S
TE 0~20 em )27 (56 5) , Komr B >0 45t AT A
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|| 7 S i R T RS B E D A AR A X, 1567
Kig || A A B BRI A AR F R
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B A B WIS A B B3 8 T A A
(P<0.05), B K ar B I B IR AR S R S i
T HAMA, Ktz eEEESR (P>
0.05) . 5§ ZE 534 1 S5 25N A AR DA K55 )
Pt AR =, KA B S S/ & i
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Table 5 The amount of nitrogen and phosphorus in 0~20 cm layer
soil of different cropping patterns with the different stages(mg-kg™)

Firf AR
HX*#FH.‘IFH Qb3 THASA Nitrate B ﬂ‘ Exﬁ@%
Sampling | . Ammonium Available

. Treatments nitrogen .
time nitrogen phosphorus
2009-12-14  GNO 18.30+2.45ijkI  2.83+1.33b  36.50+8.81b
GN2 192.77+3.59ab ~ 7.90+0.71b  42.80+7.04b

GNI  43.75+6.26ghijkl ~ 1.84+0.68b 54.53+3.63ab

FM 19.35+3.03ijkl ~ 3.23+1.98b  36.90+5.27b
GFI  50.13+2.78fghijkl 2.48+0.88b  42.77+6.46b
CKI  28.44+2.77ghijkl  2.10+0.80b  47.80+5.62b
2010-01-21  GNO 25.10+3.13hijkl ~ 3.30+0.93b  27.63+0.58b

GN2 236.40+7.65a  12.43+2.08ab 49.80+5.39ab
GN1 83.86+15.52efgh  19.74+2.93ab  33.87+5.87b
FM  73.05+7.36efghijk 2.28+0.48h  34.67+4.56b
GFl1 111.62+2.79def  16.02+4.18ab  43.43+0.96b
CKI  39.56+6.36ghijkl 1.42+0.41b  34.93+8.14b
2010-02-27  GNO 14.59+2.04;kl 3.16+0.55b  38.90+5.53b
GN2 174.95+3.73abc  31.05+4.43ab 103.97+21.70a
GNI  76.33+2.47efghij 9.66+1.69ab  44.23+6.29b

FM 29.58+5.60ghijkl  2.95+0.66b  47.77+2.82b
GFl1 90.99+22.32efg 7.88+0.29b  51.03+5.38ab
CKI 14.75+1.17jkl 3.21+0.02b  40.20+6.58b
2010-03-29  GNO 7.82+0.371 2.52+0.73b  39.10+6.39b

GN2 129.68+5.46cde  27.79+3.52ab  52.47+5.70ab
GN1 83.38+4.26efgh  13.51+£3.53a 27.03+1.47b
FM 23.80+8.48hijkl  4.23+1.05b  38.17+2.24b
GFI1 78.26+3.80efghi 21.84+2.27ab 38.60+2.12b
CKI 9.54+1.551 2.67+1.12b  41.77+£7.50b
2010-04-21  GNO 12.63+0.30kl1 7.92+2.37b  27.10+3.79b
GN2 153.83+6.02bed  15.42+2.58ab  32.40+0.70b
GN1 88.71+5.51efg  14.77+2.09ab 27.90+1.39b
FM 30.11+8.91ghijkl  5.29£2.90b  26.97+2.69b
GFI  58.48+4.34fghijkl 8.44+0.49ab  30.70+4.97b
CKI 17.39+1.38ijkl ~ 5.95+1.25b  31.07+1.68b

& 6 AEFEEKXFIEE 20~40 cm TR TI|EFRS
BE(mg-kg")
Table 6 The amount of nitrogen and phosphorus in 20~40 cm layer
soil of different cropping patterns with the different stages(mg-kg™)

= i IS i 23l 1
bdmphng . Ammonium Available
Tredtments nitrogen .
time nitrogen phosphorus
2009-12-14  GNO 16.70+3.51d 2.20+1.07a  26.43+2.80abc

GN2 106.02+4.30ab
GN1 46.76+6.98bcd

1.98+0.55a  33.60+6.35ab
1.04+0.93a  28.604.37abc

FM 22.54+6.26d 1.10£0.99a  25.53+6.85abc
GFI1 59.25+2.14bed  2.00+0.10a 31.30+5.85abe
CKI 17.38+5.10d 2.09+0.82a  25.97+5.80abc

2010-01-21  GNO 17.83+3.16d
GN2 171.24+4.69a
GN1 51.61+3.74bed
FM 24.01+4.52d
GFI1 55.19+2.63bed
CKI 27.57+7.30ed

2010-02-27  GNO 11.47+0.81d
GN2 102.27+3.96abc
GN1 27.16+4.14cd

1.55+0.83a  28.33+6.48abc
2291+6.79a 39.23+3.47a
6.14+2.90a 30.50+5.48abc
0.66+0.12a  24.57+1.92abc
3.94+0.65a 25.90+2.65abc
0.63+0.21a  22.97+5.52abc
1.19+0.91a 23.93+1.95abc
7.15+1.64a 25.43+3.24abc
2.36+0.49a 21.20+3.60abc

FM 15.28+1.73d 2.50+1.00a 21.57+0.62abc
GFI1 26.51+3.97cd 4.04+0.68a  20.90+1.88abc
CKI 11.87+1.84d 1.30+0.65a  19.13+1.73abc

2010-03-29  GNO 2.83+1.16d 1.70+0.77a  21.10+1.60abc
GN2 78.56+3.88bed  4.29+1.61a 27.03+2.88abc
GN1 40.49+3.11bed  28.90+10.68a 18.97+2.67abc

FM 9.66+3.60d 3.16+0.71a  20.90+0.98abc
GFI1 25.98+2.77cd 7.40+2.05a 17.57+2.09abc
CKI 4.07+1.14d 1.90+0.51a  16.20+1.46bc

2010-04-21  GNO 7.94+1.08d
GN2 75.51+2.46bcd
GN1 28.19+7.34bed

6.54+2.99a  10.07+0.67¢
6.06+2.34a  12.37+2.36bc
15.37+2.77a  10.23+0.27¢

FM 13.32+0.60d 9.56+1.61a  12.47+2.15bc
GFI1 22.07+6.20d 9.72+1.10a  13.93+1.94bc
CKI 10.68+1.70d 11.60+1.46a 15.67+0.74bc

=

R 2w T AR (P<0.05 ), HiAth A = \] g
2R (P>0.05),
B S RAEEEA B W) R A 0] K Rl A 2 1]
T EZER(P>0.05), AFEEY RFEFRR R XA
[F) A= B BP0 - g sl % B G B 35 25 5 (P>0.05)
24 AEMIEERT TAERSEEROH
AR RSB AT E R T 25 5 8
(P<0.05) o Fpr (B IE )X Fp A A /AT bk
R PE S e, Koar (DLALHRE ) Hak , Kops || 8 AR
i T REBCHESE = K5 || 7 AR I 2 AR

5N R RIS v, s B > AU N A A 25

H R K AR AS JUR AT VP AU 5 B R (P<0.05) , 16
[VER AT S AR R 28, el -3 b 55 23 5 7
Mﬁﬁﬁ%&ﬂﬁ?ﬂ(ﬂlﬂHﬁﬁé‘%oﬁﬁw’ﬁﬁﬁﬂﬁﬁkﬁﬁ
A AT Kos H, R Y, 78 T A
ff;%iﬁﬂmﬁﬁmﬁﬂi%ﬁ?kﬁ || # G HE
225 (P>0.05), MR /K Ay pEms & i SR/ AN
B A — (K 8),
2.5 AEMEERXT TE=RBRBERENZ
2.5.1 IEAREER B AL B
ARSI I A A R e
H%ﬁﬁZlEﬂ%#@lﬁ(Ro.os),k@ﬁ(@‘fmﬁﬁﬂlﬂ)—
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R TEFMEEXFRE 40~60 cm LR IR
FHHRBE(mg-kg')
Table 7 The amount of nitrogen and phosphorus in 40~60 cm layer
soil of different cropping patterns with the different stages(mg-kg™)

. —— T
BRI pm o Nimate | RO A
Sampling . Ammonium Available

. Treatments nitrogen .
time nitrogen phosphorus
2009-12-14  GNO 16.77+2.71d 1.44+0.82b  20.13+5.89ab

GN2 137.55+12.39ab  6.93+£3.49ab 29.77+9.14ab
GN1 25.60+7.44d 0.77+0.43b  17.23+1.78ab
FM 26.48+8.23d 0.62+0.17b  19.23+2.35ab
GFI 34.71+2.59d 2.28+1.29b  21.13+4.15ab
CKI 16.56+2.81d 1.18+0.52b  14.70+1.84ab
2010-01-21  GNO 15.94+2.35d 0.96+0.49b  17.83+2.49ab
GN2 159.68+17.21a  30.03+8.79a 35.87+6.28ab
GN1 50.52+8.67cd  7.55+£3.95ab 18.77+4.37ab
FM 25.40+6.60d 1.04+0.66b  19.23+4.39ab
GFI 49.28+4.35cd  6.56+2.81ab  20.17+1.65ab
CKI 18.84+4.76d 0.38+0.13b  15.10+2.43ab
2010-02-27  GNO 10.47+1.92d 1.86+0.88b  14.87+3.12ab
GN2 123.86+8.13abc  18.22+6.45ab 45.63+10.36a
GN1 50.04+7.78cd  5.18+1.98ab  17.47+0.71ab

M 19.84+6.39d 1.80+1.47b  24.87+5.13ab
GFI 39.62+5.79d 3.58+1.23b  18.60+1.86ab
CKI 9.12+0.78d 4.55£1.59ab  24.63+3.53ab

2010-03-29  GNO 1.49+0.71d
GN2 75.20+4.31bed
GNI1 21.08+3.32d

0.66+0.23b  11.73+1.22ab
8.57+2.15ab 16.67+2.76ab
10.40+2.91ab 15.60+6.34ab

FM 6.69+1.77d 0.83+0.41b  12.67+1.31ab
GFI 15.78+4.57d 6.09+3.58ab  10.80+1.55ab
CKI 3.61+0.55d 2.36+0.46b  14.60+1.92ab

2010-04-21  GNO 6.79+1.11d 8.44+3.61ab 10.60+1.60ab
GN2 72.99+9.81bed  21.47+8.83ab  8.50+0.83b
GN1 43.88+4.11d  13.65+1.35ab 10.87+2.43ab

FM 33.56+7.53d 7.30+2.22ab  15.77+4.54ab
GFI 28.39+6.47 13.03+0.51ab 15.83+1.89ab
CKI 7.14+0.45d 13.03+1.33ab 11.23+0.50ab

*® 8 FEMEEX T T AEHKEER
Table 8 The difference of nitrogen and phosphorus concentrations

in groundwater of different cropping patterns(mg-L™)

4b3q AR R AT

Treatments  Nitrate nitrogen  Soluble nitrogen  Soluble phosphorus
GNO 2.57d 3.46d 0.12¢
GN2 15.01a 37.12a 0.23b
GN1 9.71b 14.77b 0.12¢
M 4.60d 11.68¢ 0.13¢
GFI 7.12¢ 12.26¢ 0.08d
CKI 3.99d 6.43d 0.33a

IR R RS A AR B i B v T AR = (P<0.05 ),
HU SR KGR AR ) KA, Koar || A 5K R
HESS =, HoAl A 22 RN 25 (P>0.05) . FE/KAEA
WIS R N, SRR ) 22 55 K g
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W IR SRR A R AR A AR R TR
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Tt IE - K AR AR X B A5 U5 P o B 3 v LA X
(P<0.05) , Fy 2 K ar VR LA Rt NE — K R Asi =X, s
|| 7% & — /K R = o 0 BB RS =, Rt || 8
KRB Bl i KRS A B R P S R
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Figure 11 The changes of nitrate nitrogen in 0~20 c¢m soil layer
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Figure 12 The changes of ammonium nitrogen in 0~20 c¢m soil layer
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Figure 13 The changes of available phosphorus in

0~20 cm soil layer
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Figure 14 The concentrations of soluble nitrogen changes with

times in surface water
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Figure 15 The concentrations of soluble phosphorus changes with

times in surface water
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