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Table 1. The agronomic characteristics of adzuki bean inoculated with Rhizobia in different
nitrogen levels treatment.

Nitrogenlevels  Plant height Branch Node Pod Seed
(Kg/ha) (cm) (No./plant) (No./plant) (No./plant)  (No./plant)

NO 53.1& 4.57a 11.33bc 10.2a 58a

N 30 54.8a 4.93a 11.20bc 10.0a 58a

N 60 54.5a 4.30a 11.83ab 9.6ab 52a

N 90 51.4a 4.37a 10.80c 8.1b 50a

N 120 51.6a 4.17a 12.47a 10.2a 6la

%V alues within the column followed by different letter are significantly different (P 0.05) by LSD
test.

1 ()
Table 1. The agronomic characteristics of adzuki bean inoculated with Rhizobia in different
nitrogen level s treatment. (continue)

Stem dry Grain dry Harvest Hundred

Nitrogenlevels "ot weight index  granweigt '€
(Kg/ha) (g/plant) (g/plant) (%) (%)) (Kg/ha)
NO 5,734 9.4a 6212a  16.6a 1070a
N 30 5.37a 10.0a 6506a  168a 1040a
N 60 5.77a 8.9a 60660  16.7a 1110a
N 90 5.23a 8.7a 62.45a 16.1a 940a
N 120 6.10a 9.3 6038  168a 1000a

%Vaues within the column followed by different letter are significantly different (P 0.05) by LSD
test.
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Table 2. The soil fertility of adzuki bean inoculated with Rhizobia in different nitrogen levels
treatment.

Nitrogen levels pH O.M. P K Ca Mg Fe Mn

(Kg/ha) % ppm
NO 6.7 2.85 36 76 3051 135 1344 155
N 30 6.9 3.90 52 60 4240 131 966 135
N 60 6.8 4.19 51 62 3937 164 1166 147
N 90 6.9 384 42 72 6042 166 1281 176
N 120 6.8 411 58 70 3812 144 921 116

(Economic Yield) (Biomass Yield)
(2 60.38 65.06% 120 /
60.38% 60 / 60.66% 30 /

65.06% ( 1



3.

Table 3. The leaf nutrients content of adzuki bean inoculated with Rhizobia in different
nitrogen levels treatment.

Nitrogen levels N P K Ca Mg Fe Mn
(Kg/ha) % ppm
N O 2.78 0.42 1.85 7568 5783 1183 102
N 30 2.98 0.42 2.05 8418 5678 1294 121
N 60 3.14 0.41 2.05 6930 5490 952 112
N 90 3.20 0.41 1.90 7858 4860 1455 171
N 120 2.39 0.34 1.75 6775 5033 990 99
(3 120 /
20 120 /
2400

(1,212, 15)



5| A X B

1 . 1989. . 148: 67 80.
2. . 1984.
9: 57 67.
3. . 1995, . 31:129 132
4. . 1999. . 101: 23 28.

5.Abelson, P. H. 1995. Sustainable agriculture and the 1995 farm bill. Science 267: 943.

6.Alcoz, M. M., F. M. Hons and V. A. Haby. 1993. Nitrogen fertilization timing effect on
wheat production, nitrogen uptake efficiency, and residua soil nitrogen. Agron. J. 85: 1198

1203.

7.Allen, M. F., W. K. Smith, Jr. T. S. Morre and M. Christensen. 1981. Comparative water
relation and photosynthesis of mycorrhizal and non-mycorrhizal Bouteloua gracilis H.B.K.
lag ex steud. New Phytol. 88: 683 693.

8.Bach, M. K., W. E. Magge and R. H. Burris. 1958. Trandocation of photosynthetic
products to soybean nodules and their role in nitrogen fixation. Plant Physiol. 33: 118
124.

9.Baucer, W. D. 1981. Infection of legumes by rhizobia. Ann. Rev. Plant Physiol. 32: 407
449.

10.Bremner, J. M. 1965. Tota nitrogen, inorganic forms of nitrogen, organic forms of
nitrogen, nitrogen availability indexes. In Back et al. (ed.) Method of soil analysis, Part 2,
Agronomy 9: 1149-1255. Am. Soc. Agron. Inc., Madison, Wis.

11.Buwdda, R., D. P. Stribley and P. B. Tinker. 1983. Increased uptake of anions by plants
with VAM. Plant and Soil. 71: 463 467.

12.Carter, J. M., J. S. Tieman and A. H. Gibson. 1995. Competitiveness and persistence of
strains of rhizobia for faba bean in acid and akaline soils. Soil Bio. Biochem. 27: 617
623.

13.Choudhary, M., L. D. Bailey, C. A. Grant and D. Leide. 1995. Effect of Zn on the
concentration of Cd and Zn in plant tissue of two durum wheat lines. Can. J. Plant Sci. 75:
445 448.

14.Cooper, K. M. and P. B. Tinker. 1978. Trandocation and transfer of nutrientsin VAM. 11.
Uptake and Trand ocation of phosphorous, zinc and sulfur. New Phytol. 81: 43 52.

15.Elsheikh, E. A. E. and M. Wood. 1995. Nodulation and N, fixation by soybean inoculated



with salt-tolerant rhizobia or salt-sensitive bradyrhizobiain saline soil. Soil Bio. Biochem.
27: 657 661

16.Harper, J. E. and R. H. Hageman. 1974. Soil and symbictic nitrogen requirement for
optimum soybean production. Crop Sci. 14: 155  161.

17.Hubbell, D. H. 1995. Extension of symbiotic biological nitrogen fixation technology in
developing countries. Fert. Res. 42 231 239.

18.Jeng, A. S. and H. Bergseth. 1992. Chemica and mineralogical properties of Norwegian
alum shale soils, with special emphasis on heavy meta content and availability. Soil Plant
Sci.42: 88 93.

19.Jongkaewwattana, S., S. Geng, D. M. Brabdon and J. E. Hill. 1993. Effect of nitrogen and
harvest grain moisture on head riceyield. Agron. J. 85: 1143  1146.

20.Khadge, B.R., L. L. Llagand T. W. Mew. 1992. Effect of VAM in column carry-over on
the successive cropping of maize and mungbean. Plant and Soil 140: 303  309.

21.Miller, J. C. J., S. Rgjapakse and R. K. Garber. 1986. Vesicular-arbuscular mycorrhizae
in vegetable crops. HortScience. 21: 974 984.

22.Myers, C. F., J. Meek, S. Tuller and A. Weinberg. 1985. Nonpoint source of water
pollution. J. Soil Water Conser. Jan.-Feb.: 14 18.

23.Rogers, P. and A. Rosenthal. 1988. The imperative of non-point source pollution policies.
J. Water Pollut. Control Feder. 60: 1912 1921.

24.Rost, T. L., M. G. Barbour, R. M. Thornton, T. E. Weier and C. R. Stocking. 1984. The
absorption and transport system. p.89-102. In Botany (2™ ed.) John Wiley & Sons, New
York.

25.Same, B. |., A. D. Robson and L.K. Abbott. 1983. Phosphorus, soluble carbonhydrates
and endomycorrhizal infection. Soil Bio. Biochem. 15; 593 597.

26.SAS Indtitute 1988. SAS/STAT user’s guide, release 6.03 edition. Statistical Analysis
System Ingtitute, Inc., Cary, NC. U.SA.

27.Schenck, N. C. 1981. Can mycorrhizae control root disease? Plant. Dis. 65: 231 234.

28.Shelton, C. H. and G. H. Lessman. 1978. Quality characteristics of agricultura and waste
disposal runoff water. J. Soil Water Conser. 33: 134  139.

29.Struffi, P., V. Corich, A. Giacomini, A. Benguedouar, A. Squartini, S. Casella. and
M.P. Nuti. 1998. Metabolic properties, stress tolerance and macromolecular profiles of
rhizobia nodul ating Hedysarum coronarium. J. Applied Microbio. 84: 81  89.

30.Thies, J. E., P. W. Singleton and B. B. Bohlool. 1995. Phenology, growth and yield of
field-grown soybean and bush bean as a function of varying modes of N nutrition. Soail



Bio. Biochem. 27: 575 583.

31.Vegsadova, H., D. Siblikova, H. Hrselova and V. Vancura. 1992. Effect of the VAM
fungus Glomus sp. on the growth and yield of soybean inoculated with Bradyhizobium
japonicam. Plant and Soil 140: 121  125.

32.Vidra, R. F., C. Vieira, E. J. B. N. Cardoso and P. R. Mosquim. 1998. Foliar application
of molybdenum in common bean. 11. Nitrogenase and nitrate reductase activities in a soil
of low fertility. J. Plant Nutri. 21: 2141 2151.

33.Wada, G. and P. C. S. Cruz. 1989. Varietal difference in nitrogen response of rice plants
with special reference of growth duration. Jpn. J. Crop Sci. 59: 732 739.

34.Wang, J. Y., S. Y. Li, F. G. Kong and X. J. Zhu. 1986. A study on optimal fertilizer rate
for rice-based multiple cropping systems. J. Soil Sci. 17: 244 248.

35.Warman, P. R. 1990. Effects of anima manure and clover intercrops on barley and corn
yields and on tissue and soil copper, manganese and zinc. Bio. Agric. Hort. 6: 313 324.



The Effect of Different Nitrogen Application Levelson the
Growth and Yield of Adzuki Bean I noculated with Rhizobia

Ming-Chuan Lee! Chiou-Md Sheu® Shun-Tai Lin* A-Tain Hong?

Abstract

The main purpose of this research was to study the effect of different nitrogen
application levels on the growth and yield of adzuki bean inoculated with Rhizobia. The
levels of nitrogen application were 0 30 60 90 and 120kg/ha. Among the different
treatments of nitrogen levels, the plant height and branch number of adzuki bean had no
significant differences. The node numbers of adzuki bean were significantly influenced by
the nitrogen levels. When the plant treated with 120kg/ha of nitrogen, it had the most node
number. The treatments of Okg/ha and 120kg/ha nitrogen application were better than those
of 90kg/ha treatment in pod number. Different nitrogen application levels had no effect on
the seed number. The harvest index range of adzuki bean was from 60.38% to 65.06%. The
nitrogen level of 30kg/ha had the best harvest index compared with other treatments. When
the plant treated with 60kg/ha or 120kg/ha of nitrogen, it got the worst harvest index. The
nitrogen had no effect on the hundred grains weight and yield of adzuki bean.

Key words Adzuki Bean, Nitrogen, Rhizobia
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