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INTRODUCTION

- Nutrients are the second most important limiting factor after water in crop production.

- Nitrogen, phosphorus and potassium are the most required nutrients in crop production.

- Increasing nutrient efficiency causes reduction in environmental pollution and economic incomes improving for farmers.

- Root system is extensive in intercropping and it is possible to uptake immobile nutrients like phosphorous and potassium from
larger area. (There are some reports on increasing in average of nutrients uptake in intercropping compared to sole cropping).

- Legumes in intercropping with grass provide large amount of needed nitrogen.

‘ RESULTS AND (DISCUSSION

Table: Nutrient economy and yield characteristics for sole and intercropping of rapeseed (Brassica napus),
bean (Phaseolus vulgaris) and corn (Zea mays); (Mean of two years of 2007-2008 & 2008-2009)

"Examining of intercropping and sole cropping of three -
crops including rapeseed, bean and com with a view to Teait Uit Solecropping T o (e

= o : g 5 . Rapeseed Bean Corn_ | Bean Corn | Rapesced Bean Corn | _Rapeseed Bean Corn
investigation of nutrient efficiency in terms of capture and
. .. . N concentration in total dry matter ke’ 12.7 210 99 185 72 6.5 180 7 65 180 75
use efﬁmency and also prod UCtIVIty for the main plant Nitrogen capture (DM) Kgha' 1159 704 1772 607 1202 551 376 525 579 303 57.0
. - P Nitrogen capture efficiency % 31ar 264 S3a 21 ab 47a 15b libe  16b 15b 9¢ 18
nutrients as nitrogen, phosphorus and potaSS|um A Nitrogen use efficiency (DM) Kgkg'  810b 417b  1009¢  S4da 14422 1548a 5625a  1339b  1552a  $63a  1345b
. N i X s Nitrogen use efficiency (SY) Kgkg!  183b 1722 288c  202a 4340 2584 184a 376b  242a 1692 364b
(W|th consideration to ecolog|ca| and agronomic importance Nitrogen productivity (DM) Kekg' 25.1a 1242 535a  1l4a 678a 232a 62a  214b 23a 51a  242b
£ int N ¢ Nitrogen V) Kekg' 57a @5 152 A@Eh 204a 39a 20be  60c 36a L5c  66¢
otin ercropplng SyS ems)' P concentration in total dry matter gk’ 16 3.0 1.0 29 1.0 0.9 15 12 08 15 1
Total Phosphorus capture (DM) Kgha! 13.1 10.4 17.8 94 16.3 73 33 8.6 76 2.6 75
Phosphorus capture efficiency % 2004 160a 2702 140a 240a 11.0b 50b  130b  110b 40b  110b
Phosphorus use efficiency (DM) Kegkg”! 7320b 375.0b 1002.0a 402.8b 1003.0a 1163.0a 751.7a 916.7a 1181.0a 7500 a 1000.0a
\‘\\ Phosphorus use efficiency (SY) Kgkg' 158.1a 140.5b 2855a 152.1b 2994 a 1927 a 2558a 2558a 184.1a 2323a 2700 a
— -y Phosphorus productivity (DM) Kgkg' 1464 a 60.0a 270.5a 56.4a 240.7 a 1279a 376a 1192b 1299 30.0a 1100 b
— Phosphorus ivity (SY) Kekg'  BNGH 2 D2S@  77.0a  DI3@  719a 21.2b 128ab  332b 2020 93b  297b
K concentration in total dry matter kg’ 13.5 300 9.0 250 75 53 200 50 5.0, 250 45
Total Potassium capture (DM) Kgha' 1224 1010 1605 816 126.1 452 422 347 518 429 349
Potassium Capture Efficiency % 320a 270a 4402 220ab 350 1206 10b  9.0b 13.0b 1206 100b
Potassium use effciency (DM) 799 333a 1ILId  400a 1500 190,50 500a  2000b  1810a  4L7a  2250a
oy ( 17.6b 21a  3l7c  149a 45.5b 3lla 1652 560a  285a 128a  6l2a
MATERIALS. AND METHODS oy 2562 90a  489a  88a 525 29a 55a  180b  235a 50a  225b
Potassium _productivity (SY) 33a 94 33a 159a 370 18ab__ 50b 37b L5b__ 61b
‘Total dry matter (TDM) 9305a 178352 32654 16350 a 8475a 21156 6945b 8750 1695b 74900
b — Seed yield 2020a W95  S000a  [H40E 48352 1405 b 7006 1950 b 1335b 490b  1965b
C rops: flassstitder sl | 038a  029a  035a 030a 017 b 0332 028a 0.16b 029a  027a
- Rapeseed (Brassica napus L. DM: based on total dry matter; SY: based on seed yield
y v

*: Means by the uncommon letter in each row (for each species) are significantly different according to Duncan's Multiple Range Tests (p<0.01).
Orange, Brown & Yellow show superiority of Rapeseed, Bean & Corn in treatments, respectively.

- Bean (Phaseolus vulgaris L.)

- Corn (Zea mays L.)
Test Time: Two growing seasons of 2007-2008 and 2008-2009
Test Place: Research Farm of Faculty of Agriculture, Mashhad, Iran CONCLUSION
Experimental Design: Randomized Complete Block Design ;

Number of: Replications (3) & Treatments (6) — ) .
Treatments Types: In some cj,ase.s, intercropping -
1- Sole rapeseed (sown 23 September) combinations showed positive
Sole cropping: 2~ Sole bean (sown in 30 April) and significant (p<0.01) effects on nutrients
3- Sole corn (sown in 30 April) capture efficiency, use efficiency and
productivity compared with sole cropping
4- Simultaneous intercropping of bean and corn (sown in
30 April) treatments.
Intereropping:  5_ Two-stage relay intercropping (rapeseed sown in 23 LER values for seed yield and total dry matter
September and bean and corn in 30 April) were higher than 1 for intercropping combinations.
6- Three-stage relay intercr'opping _(rapeseed sown i_n 23 Generally, among intercropping combinations,
igglt)ember, bean sown in 9 April and corn sown in 30 simultaneous intercropping of

bean and corn can improve

Measuring:
productivity index.

- Nitrogen: By standard methods of Kejeldal

- Phosphorus: By spectrophotometer instruments

- Potassium: By flame photometer instruments
Calculations:
Calculation of capture efficiency, use efficiency and productivity (based on
total dry matter and seed yield) (Caviglia etal., 2004) for each species and
land equivalent ratio based on seed yield & total dry matter
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