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ABSTRACT

Mungbean (Vigna radiata) is a nitrogen fixing crop. To be most useful to farmers the recommended mungbean
should obtain nitrogen from atmosphere through symbiotic fixation with rhizobia. The objective of this study was to select
mungbean lines and rhizobial strains for high nitrogen fixation. Results obtained from screening of 423 mungbean lines
indicated that there were variation in nitrogen fixation, nodulation nitrogenase activity and growth of mungbean lines. The
mungbean lines VA 1948, VC 1776, VC 3128, VC 1830, VC 1693 and VC 2335 were higher in nitrogen fixation than the
recommended cultivars. Using “N natural abundance technique to quantify the amount of nitrogen fixed found that
mungbean line fixed nitrogen ranging from 0-300 mg N per plant for 35 days. It was interesting to find that the hybrid line
F7 of VC 2768 A/1560 D which was the highest fixing line could fix N up to 19.2 kg per rai, resulted in the farmer could
get more profit of 235-300 baht when using this line. In estimating seasonal fixing of nitrogen, it was found that mungbean
start fixing N in small amount at early stage and gradually increased until reach maximum at pod filling stage or about 41-
45 days and the N fixed was gradually declined until stop fixing at maturity. Investigating of rhizobial strains infecting
mungbean cultivars revealed that some strains were specific to a mungbean cultivar. However most mungbean rhizobia
were effective. There were high correlation among nodule number, nodule mass, ARA and plant biomass. To quantify
nitrogen fixation in mungbean under field condition it is necessary to find a suitable reference or non fixing crop. It was
found that sorghum was the most suitable reference plant for measuring N, fixation in mungbean. Under normal field
condition the selected mungbean line could fix N upto 70%.

Key words: Bradyrhizobium spp, mungbean, nitrogen fixation
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Table 1 Screening of Bradyrhizobium sp. (cowpea group) strains for high N, fixation in mungbean lines.
VC1973 A VC2768 A VC 1560 D VC 2768 A/1560 D

Strains Shoot DWT Nod. DWT ARA Shoot DWT Nod. DWT ARA Shoot DWT Nod. DWT ARA Shoot DWT Nod. DWT ARA

@p)  (mg/p) pmoleCH, (o)  (mgpl) wmoleCH, @p)  (mgpl) wmole CH, (@)  (mgpl) wmole CH,

/pl/hr /pl/hr /pl/hr /pl/hr

TAL 209 1.45 c-h 137 ab 2.55ab 1.75 a-d 145 ab 7.22 a-d 3.08 a-d 127 a-d 547a 2.72d-g 260 a-c 20.13 a-h
TAL 420 2.50a-c 142 ab 5.76a 1.47 a-f 108 b-f 3.57 cf 3.26 ab 124 a-e 2.86 a-d 434 a-e 319 a-d 32.92 a-d
TAL 425 247 ac 101 a-f 3.25ab 1.79 a-d 99 b-g 6.36 a-¢ 3.12ad 107 b-e 2.36 a-d 4.41 a-e 293 a-d 29.14a-g
TAL 441 259a 117 ac 2.12ab 1.45 a-f 110 b-f 6.80 a-¢ 3.41ab 149 a-d 1.84 cd 4.09 b-e 390 ab 19.26 a-h
TAL 442 0.50 jk 51d-g 1.48 ab 0.32 jk 41 g-i 1.19 e-f 1.01 fg 63d 1.80 cd 0.37i 17 g-h 0.90 hg
TAL 1000 120h-k  S56e-g 3.21ab 1.15 c-i 95 b-h 9.40 a-c 250 a-¢ 132 a-d 2.84 a-d 4.05 b-f 236 b-f 38.63 ab
TAL 1127 1.77 a-g 71 c-f 3.68 ab 1.43b-g 104 b-g 5.90 a-f 2.73 a-¢ 129 a-d 2.14b-d 4.75 a-d 302 a-d 31.67 a-e
THA 201 1.85a-g 87 b-f 6.06 a 1.07 ¢-j 85b-h 7.50 a-d 3.46 ab 160 ab 322ad 417 b-e 359 a-c 41.09 a
THA 202 123 h-k 62cg 4.44 ab 0.83 f-k S51e-i 5.46 b-f 2.67 a-¢ 99 c-¢ 4.27 ac 523 ac 307 ad 36.95 a-c
THA 205 1.70 a-g 64c-g 3.57ab 1.40b-g 58 d-i 7.54 a-d 3.22ab 126 a-d 2.00 c-d 4.53 a-e 260 a-e 36.24 ac
THA 302 2.16 a-f 107 a-e 3.75 ab 1.69 a-¢ 115 a-¢ 5.40 b-f 3.38ab 141 a-d 1.80 c-d 5.39 a-c 351 a-c 27.66 a-h
THA 304 2.30 ad 85 b-f 2.50 ab 1.95ab 109 b-f 4.40 b-f 3.57ab 111 a-e 2.50 a-d 5.00 a-c 364 a-c 29.22 af
THA 305 1.54b-h 87 b-f 0.98 ab 1.82a-c 98 b-h 4.92 b-f 3.36ab 135 a-d 1.84 cd 513 a-e 362 a-c 22.22 a-h
THA 307 158 a-g 101 a-f 2.29ab 1.55 a-f 128 a-c 2.49 d-f 247 a-e 136 a-d 3.04 a-d 4.45 a-e 404 ab 2331 ah
THA 308 1.99 a-f 91 b-f 3.52ab 1.61 a-f 107 b-g 6.44 a-¢ 3.19ab 159 ac 4.77 a-c 4.52 a-¢ 389 ab 36.49 a-c
THA 309 1.24 ek 48e-g 2.61ab 1.39b-h 88 b-h 5.90 a-f 3.17 a< 161 ab 5.40 ab 0421 6h 0.70 h
NC3.1 1.47 b-h 88 b-f 1.87 ab 1.39b-h 106 b-g 7.38 a-d 2.43b-e 109 b-e 493 ac 0.66 hi 79 e-h 9.42 c-h
NC7.1 0.83i-k 43 fg 1.15ab 1.01 d+j 74 c-h 5.36 b-f 1.99 cf 93 de 449a-c 054i 20 gh 2.41f-h
NC56.2 233 ad 160 a 3.35ab 0.84 f-k 74 c-h 7.83 a-d 2.53a-¢ 111a-e 3.57 a-c 0.76 h-i 49 f-h 2.93 f-h
NC70.1 1.35d+ 97 a-f 3.67 ab 1.05 c-j 76 c-h 9.68 ab 1.93 d-f 119 a-¢ 3,78 a-¢ 0.75 g-i 64 f-h 5.72 d-h
NC83.2 1.22h-k 101 a-f 221 ab 0.65 g-k 47 j-i 3.18df 2.42b-e 107 b-e 2.70 a-d 0.60 hi 43 f-h 4.48 e-h
NC92 2.32ad 104 a-f 4.73 ab 1.46 a-f 95 b-h 5.03 b-f 3.09 a-¢ 111a-e 3.04 a-d 5.89 ab 294 a-d 35.55 a-c
NC 146.1 2.20 af 102 a-f 526a 1.81 a-c 93 b-h 7.23 a-d 3.41ab 138 a-d 3.25ad 6.23a 371ab 37.64 a-c
USDA 3188 2.32a-d 118 a-c 3.54 ab 1.95 a-d 179a 1.67a 3.11ad 116 a-e 2.45 a-d 381 cf 279 a-d 20.39 a-h
USDA 3267 2.51ab 111 a-e 1.73 ab 1.61 a-f 135 a-c 3.98 b-f 365a 145 a-d 344 a-c 5.07 a-c 448 a 16.72 a-h
T-1 157 a-g 87 b-f 4.31ab 1.33b-h 98 b-h 5.64 b-f 2.90 a-d 119 a-e 3.86 a-c 2.89 d-f 170 c-h 12.68 b-h
PRC 008 1.57 a-g 101 a-f 2.40 ab 1.27b-h 117 a-d 7.00 a-e 2.59 a-¢ 170 a 2.60 a-d 6.91 b-f 331 a-d 14.81 a-h
CB756eff 220af 115 ac 2.88 ab 222a 111 b-f 357ef 3.55ab 165 ab 3.07 ad 5.63 a-c 363 a-d 37.11 ac
32-H-1 1.90 a-f 96 a-f 3.25ab 1.17 b+ 93 b-h 3.37df 2.64 a-¢ 124 a-d 4.84 a-c 2.65 e-h 211b-g 16.82 a-h
176-A-22 13224 79 b-f 4.05 ab 0.93 e-j 100 b-g 4.17 b-f 2.80a-¢ 151 a-d 5.51 a-c 2.01 f- 145 d-h 9.71 c-h
CONTROL 0.21k Og 0.00c 0.13k 0i 0.00 f 025g Oe 0.004d 0.37i Oh 0.00h

991

Z Unme 22 UG (‘Aug) rwsLstwRuTL

Values within a column followed buy the same letters are not statistically different at the 0.05 level
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Table 2 Correlation among N, fixation components at flowering and pod initial development stages (VC 2768 A/

1560 D).
Index Noduleno ~ Nodule wt ARA N Total N
(/plant) (mg/plant) (nmole C,H, plant/hr) (%) (mg / plant)

Shoot dry weight (g/plant) 1 86** 63%* T2x> 97**
Nodule number (number plant) JTS** A47** 61** T3xx
Nodule weight (mg/plant) 70** .64** 81**
ARA (u mole C,H /plant/hr) S58** .63%*
% N 82%*
Total N (mg/plant) -

** Significant at the 1% level

500
4350 "_
S 400 -
£ _
“é 350 - .
o ﬂ" ,
s 300~ Ll -
e i l :
S 250 - l 1
= L . 1
= .
'8 200 — l { | III Il l |
g ‘ < i I l||
'5 150 : | ||| |||
ml | ll'
100 ! |
z |
50 i
il
0, I||ll:]»l!lII(|lll|"llll|ll'|lllllllillltl|;Ill'llllllll'-!lllil‘llll'l

Varieties of mungbean

- N from Air :] N from soil

Figure 1 Absorbed nitrogen sources in each mungbean varieties.
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Table3  Nitrogen fixing components in some mungbean lines.
Mungbean Nodule no/plant Nodule wt ARA (p mole Plant DWT N Total N
lines (g/plant) C,H /plant/hr) (g/plant) (%)  (mg/plant)
VC 1948 249 0.322 11.39 5.48 2.61 143
VvC1776 334 0.212 9.36 5.79 3.7 218
vC3182 140 0.201 8.90 7.08 1.25 89
vC 1830 168 0.137 8.71 4.01 2.60 104
VC 1693 145 0.206 8.14 5.60 2.65 148
VC 2335 246 0.289 8.13 7.54 2n 204
KPS1 37 0.025 1.79 8.51 4.05 345
PSU 1 130 0.052 0.82 10.10 4.63 468
UT 7814 11 0.004 0.14 6.80 3.40 231
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Effect of Bradyrhizobium strains on N,
fixation (ARA) in mungbean.

Total 4 Nitrogen fixing ability in some mungbean lines.
Mungbean Plant  Nodule No ARA NContr. N Total Nf air Nf soil
lines DWT (/plant) (n mole CH, (%) (%) (ng/plant) (mg/plant) (mg/plant)
(mg / plant) (g/plant) plant/hr)
VC 2768 A/1560D  9.01 95 0.07 95.0 3.48 3135 299.8 13.7
VC2755 A 7.56 110 0.42 98.1 3.85 291.1 286.2 49
VC2764 B 7.98 83 0.56 943 343 273.7 258.0 15.7
UT 7807 9.66 64 0.44 90.0 298 287.9 259.0 289
KPS 1 8.51 37 1.79 342 405 344.7 117.7 227.0
PSU 1 10.10 130 0.82 279 463 467.6 130.3 337.3
VC 1178/1560 D 8.97 164 0.11 436 3.23 289.6 126.3 163.5
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Table 5 3N and Ndfa of mungbean lines grown in field with and without application of N fertilizers.
Varieties N &N Ndfa OsN Ndfa
(kg/ha) (29 days) (%) (29 days) (%) (64 days) (%) (64 days) (%)

VC 2768 A 0 5.065 2.25 1.100 55.86
20 4327 4.62 1.126 57.62

F7 VC 2768/1560 0 4.747 3.85 1.475 47.02
20 2.865 15.77 0.690 59.37

VC1973 A 0 5.335 275 1.870 43.14
20 4.867 2.07 1.430 49.42

VC1628 A 0 5.050 0.90 0.615 58.25
20 3.875 3.92 1.787 45.92

VC1560 D 0 5.110 7.12 0.277 62.57
20 4.522 8.10 0.870 56.12

F7 PAGASA/1567 0 4.700 542 0.730 57.87
20 4.220 5.40 1375 50.97

uT1 0 6.782 0.00 1.260 50.27
20 4.565 3.85 2.685 37.80

KPS 2 0 4.467 6.70 0.967 54.05
20 3.077 9.70 1.430 49.57

CN 60 0 5.105 1.40 1.625 45.57
20 4.490 2.75 1.867 44.57

VC 4025-1 0 5.295 5.67 1.525 46.77
20 6.127 0.00 2.310 40.67

VC 4025-2 0 5232 0.00 1.682 44.22
20 5.150 0.00 2.005 41.60

VC 4025-2 0 5.788 0.00 1.380 49.07
20 5.160 0.00 1.547 50.05

VC 4000-2 0 4.852 5.52 1.267 50.85
20 4.065 0.07 1.282 53.70
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Table 6  Growth parameters and yield of field grown mungbean varieties.
Varieties N Shoot DWT Shoot DWT Pod DWT Seed yield
(29D) (64 D) (64 D)
(kg/ha) (2/0.5 m?) (/0.5 m?) (/0.5 m?) (kg/rai)
VC2768 A (PSU 1) 0 3.69 18.71 12.97 -
20 392 17.54 14.03 140
F7 VC 2768/1560 0 4.18 17.56 12.48 -
20 4.57 14.27 12.44 171
VC1973 A 0 3.88 15.46 12.77 -
20 3.94 15.52 11.27 165
VC1628 A 0 4.36 13.55 10.35 -
20 5.28 20.88 16.05 177
VC 1560 D 0 4.02 11.65 11.76 -
20 4.18 14.91 14.58 100
F7 PAGASA/1560 0 3.54 16.34 14.31 -
20 3.94 24.35 10.36 149
UT1 0 4.10 16.79 15.61 -
20 3.08 16.45 12.68 172
KPS 2 0 4.08 16.39 14.70 -
20 4.52 13.14 10.99 127
CN 60 0 5.63 12.04 11.04 -
20 5.04 12.56 12.72 146
VC 4025-1 0 4.12 14.08 9.80 -
20 3.77 10.37 9.29 174
VC 4025-2 0 4.63 16.07 13.99 -
20 3.88 16.16 12.09 144
VC 4025-3 0 4.17 15.98 15.21 -
20 4.18 11.56 9.21 171
VC 4000-2 0 3.96 14.35 11.90 -
20 5.06 20.07 15.70 121
F-Test 0 NS NS NS NS
C.V. (%) 358 37.0 314 38.2
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