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Effects of Intercrops on Growth and Yield of
Fritillaria thunbergii MIQ.
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ABSTRACT

This experiment on intercropping system of Fritillaria thunbergii MIQ, using safflower,
young radish, sesame, and periller as intercrops, had been carried out to increase the
productivity of natural resources to the fullest and to use farm land most efficiently for 3
years from 2001 to 2003. Every intercrop could be grown up without any harmful effect on
the growth of Fritillaria thunbergii MIQ. There was little difference in bulb yield plant of
Fritillaria thunbergii MIQ. per among intercropping systems, but there was more bulb yield
per the unit area in single cropping than in intercropping system. The income of cropping
system containing Fritillaria thunbergii MIQ. was higher 45% and 35% in Fritillaria
thunbergii MI1Q.+young radish and Fritillaria thunbergii MIQ.+safflower+perilla than in
Fritillaria thunbergii MIQ. mono-crop system respectively.
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Table 1. Physico-chemical properties of used soil before experiment
pH OM P:0s EX-cation(cmol/kg) CEC
(1:5) (%) (mg/kg) K Ca Mg (cmol/kg)
7.1 0.9 114 0.07 6.4 1.9 11.9
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Table 2. Ten-days average temperature and accumulated sunshine hours and precipitation during the growing season of
Fritillaria thunbergii MIQ. and intercrops at Cheongwon in 2002~2003

o April May June
Division -
Early Middle late Early Middle Late Early Middle Late
2002 9.9 11.5  13.0 17.0 17.0 159 189 227 233
Average air temperature( C)
2003 10.6 154 185 16.7 16.8 18.5 16.6 21.1 22.2
i 2002 63.7 975 959 63.5 355 17.2 67.6 1137 81.1
Sunshine hours(hrs)
2003 369 668 480 46.5 582 1120 366 518 793
o 2002 40.5 1.0 0.0 87.0 775 26.0 59.0 17.0 130
Precipitation(mm) .
2003 1130 18.0 280 21.5 71.0 0.0 47.0 420 1785

Table 3. Testing varieties and cultivation period of F' ritillaria thunbergii M1Q. and intercrops

Testing Cultivation period
Crop variety Sowing date ~ Harvesting date
FTM* - Sept. 13, 2001 ~ July 30, 2003
Sesame Suwonkkae May 17, 2002 ~ Aug. 26, 2002
Perilla Yeupsil-dlggae June 20, 2002 ~ Oct. 7, 2002
Safflower Cheongsu-Honghwa Mar. 18, 2002 ~ July 15, 2002
Mar. 21, 2003 ~ July 29, 2003
Young radish Cheongsong May 17, 2002 ~ June 12, 2002. June 12, 2002 ~ July 10, 2002

July 10, 2002 ~ Aug. 25, 2002. Aug. 29, 2002 ~ Sept. 30, 2002

May 20, 2003 ~ June 26, 2003

*FTM : Fritillaria thunbergii MIQ.
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Table 4. The top growth, yield components, and seed yield of safflower in Fritillaria thunbergii + safflower
intercropping system

) ) Stem No. of No. of Seed Seed
Intercropping Harvesting . i
length branch flower heads maturity yield
system date
(cm) per plant per plant (%) (kg/10a)
July 15, 2002 78.9 7.4 7.5 94.2 229.4
FTM*+Safflower July 29, 2003 53.2 2.8 3.8 94.2 113.2
Total 342.6

* : refered to Table 3.

Table 5. The top growth and fresh yield of young radish in Fritillaria thunbergii + young radish intercropping system

] Plant No. of No. of .
Intercropping Harvesting Fresh yield

length leaves plants

system date g/plants kg/10a
(cm) per plant per m?

Jun. 12, 2002. 229 6.0 58.2 13.4 1,052

Jul. 10, 2002 26.0 11.2 51.7 29.6 1,164

FTM*+Young radish ~ Aug. 25, 2002 30.8 9.3 41.0 33.7 932
Sep. 30, 2002 31.8 7.2 69.0 30.4 1,568
Jun. 26, 2003 3.0 145 904 665 1231
Total 5,947

* . refered to Table 3.
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Table 6. The top growth, yield components, and seed yield of sesame in Fritillaria thunbergii + sesame intercropping
system

. . No. of Length capsule .
Intercropping Plant height ) . No. capsules Yield
branches bearing position

system (cm) per plant (kg/10a)
per plant (cm)
FTM*+Sesame 89 0 70 40 81.7

* : refered to Table 3.

Table 7. The top growth, yield components, and seed yield of perilla in Fritillaria thunbergii + perilla and Fritillaria
thunbergii + safflower+perilla intercropping system

) Plant No. of Cluster No. of No. of .
Intercropping . Yield
height branches length clusters capsules
system (kg/10a)
(cm) per plant (cm) per plant per clusters
FTM*+Safflower+Perilla 98 52 10.9 399 33 73.0
FTM*+Perilla 152 11.3 7.8 79.3 26 90.2
Total 163.2

* : refered to Table 3.

Table 8. The top growth and bulb yield of perilla in Fritillaria thunbergii to intercropping system

Intercropping Plant No. of
. ) No. of bulb Wt. of fresh bulb(g)
system height tillers
per plant per m® per plant per ny
(cm) per plant

FTM*(Control) 70.7 &’ 57a 8.1b 177 a 44.7b 984 a

FTM*+Sesame 673 a 59a 9.9a 109 b 56.7a 624 b

FTM*+Perilla 65.7 a 58a 9.4a 103 b 58.2a 640 b

FTM*+Young radish 71.7 a 82a 10.4a 114 b 59.0a 649 b

FTM*+Safflower+Perilla 63.3 a 69a 11.3a , 124 b 60.8a 669 b

* : refered to Table 3.

* : Duncan multiple range test at 5% probability.
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Table 9. Economic analysis of Fritillaria thunbergii intercropping system (anit : 1,000won/10a)

Intercropping Gross Operating Total Income
Crops ) Income ) )
system income expence income index
FTM*(Control) FTM 9,160 5,899 3,261 3,261 100
"""""" FIM 580 3379 2441
FTM+Sesame 3,207 98
Sesame 899 133 766
"""""""""" FTIM 5,960 3,379 2,581
FTM-+Perilla 2,719 83
Perilla 268 130 138
o FIM 6,060 3,379 2,681
FTM+Young radish 4,654 145
Young radish 2,998 1,025 1,973
T FTM 6,240 3379 2,861
FTM+Safflower+Perilla Safflower 1,713 264 1,449 4,396 135
Perilla 217 130 86

* . refered to Table 3.
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