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Interaction of Rhizobium sp. to 32 Mungbean Lines

Sawai Pongkao and Rangsarid Kaveeta*

Abstract”

The 32 selected mungbean lines (Vigna radiata) derived from the Mungbean Breeding Project and the standard
cultivar, Uthong-1, were grown for study of the response to rhizobium in two inoculated conditions: inoculation and
no-inoculation at Kasetsart University, Kamphaeng Saen Campus. The non-replicated design was employed due
to the inadequacy of seeds. Mixed 15-15-15 fertilizer was applied at the rate of 25 kg/rai. Seeds were drilled
in the rows and immediately followed by powdered rhizobial inoculum sprinkled over the seeds at the rate of

400 g/rai. After germination, seedlings were thinned to 10 plants per linear metre giving a target population
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University, Chatuchak, Bangkok 10900
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of 32,000 plants/rai. At full bloom or the beginning of young pod formation, 10 plants at random from the
two middle rows were fug for observation on nodule formation on the tap and lateral roots. Large size nodules
(not less than 0.1 cm in diameter) whether formed on the tap or lateral roots were recorded. Then, 10 randomed
nodules from each type of roots were cut to identify whether as inefficient or efficient nodules. Effecient nodules
had pink-red interior. Some other characteristics, yield and yield components were also recorded.

The results showed that in average nodules on branch roots were about 3 to 4 folds more than on tap root
of the same plant in almost every lines tested. Every lines responded differently to the nodule formation, inoculated
treatment was superior to the no inoculation either no quantity and efficiency. The presence of nodules on the

no inoculation treatment indicated that natural population of rhizobia or population of rhizobia from previous

crops were present in the soil.

Lines that were well nodulated and produced efficient nodules with relatively high yield whether inoculated
or not inoculated were as follows: VC 2742-36-3B, VC 2742-38-3B, VC 2745-8-3B, VC 2745-9-3B and VC 2745-20-3B.

Keywords: rhizobium inoculum, inefficient and efficient nodules, natural population of rhizobia, standard

cultivar
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Table 1. Number of nodules developed on tap and secondary roots of 32 Mungbean lines coat 42 days planting.

Inoculation No Inoculation
Line
Tap rootﬁ/ Sec. rooté/ Nodule Tap rootﬁ/ Sec. root@‘_/ Nodule
forming forming
indexc—)/ indexgl
VC 2742-15-3B 4.5 18.8 3 0.8 5.8 4
-36-3B 4.2 17.4 3 1.8 8.8 4
-38-3B 44 18.6 3 1.4 8.6 4
VC 2745-2-3B 3.0 13.0 4 0 0 5
-3-3B 4.4 15.8 3 1.4 9.4 4
-4-3B 3.2 18.6 3 2.0 10.0 4
-6-3B 2.8 13.4 4 22 11.4 4
-8-3B 4.2 18.6 3 1.8 8.2 4
-9-3B 4.0 16.2 3 0.8 7.6 4
-11-3B 3.2 14.4 4 2.0 13.0 4
-20-3B 5.2 20.2 3 2.0 10.6 4
VC 2750-8-3B 2.8 140 4 0 0 5
VC 2755-11-3B 4.8 13.2 4 0.6 6.0 4
-12-3B 3.8 15.2 3 0.8 7.2 4
-K8-3B 44 19.4 3 0 0 5
-29-3B 4.8 19.6 3 0 0 5
-32-3B 2.4 10.0 4 0 0 5
VC 2770-2-3B 24 10.6 4 0.6 5.4 4
-3-3B 3.0 13.8 4 0.8 7.4 4
-18-3B 3.0 13.4 4 1.0 4.8 4
-19-3B 5.0 18.4 3 1.4 7.0 4
-20-3B 3.6 13.4 4 0.4 5.6 4
-24-3B 2.8 14.0 4 1.4 7.2 4
-25-3B 4.0 14.6 4 1.0 5.6 4
VC 27814-3B 24 10.0 4 1.0 7.0 4
-5-3B 2.8 12.2 4 0 0 5
-7-3B 2.8 11.4 4 0 0 5
-12-3B 2.6 13.6 4 1.6 4.2 5
VC 2785-2-3B 3.6 9.8 4 0 0 5
-7-3B 2.6 13.8 4 1.4 8.8 4
-9-3B 24 8.4 4 1.0 5.4 4
-10-3B 2.6 17.0 3 0.8 7.0 4
Uthong-1 2.8 18.2 3 1.4 7.0 4

1’5{/ and é/ Average number of big nodules per plant on tap and secondary roots respectively of the same 10 plants.
O, Nodule forming index.
1

On 6 cm of tap and secondary roots produced big nodules mare than 6 and 15 respectively.

On 6 cm of tap roots produced more than 6 big nodules but on secondary roots less than 15 nodules.

On 10 cm of tap roots produced less than 6 big nodules but on secondary roots more than 15 nodules.
On 10 cm of tap roots produced less than 6 big nodules but on secondary roots less than 15 nodules.
No nodule both on tap and secondary roots.

w s W N
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Table 2. Percentage of efficient nodules i\j developed on tap and
secondary roots of 32 mungbean lines counted at 42 days

after planting.
Line Inoculation No Inoculation
VC 2742-15-3B 85 20
-36-3B 80 40
-38-3B 90 50
VC 2745-2-3B 70 0
-3-3B 75 40
-4-3B 75 40
-6-3B 70 50
-8-3B 85 40
-9-3B 80 40
-11-3B 65 50
-20-3B 85 50
VC 2750-8-3B 70 0
VC 2755-11-3B 60 30
-12-3B 70 40
-18-3B 85 0
-29-3B 85 0
-32-3B 60 0
VC 2770-2-3B 60 30
-3-3B 70 30
-18-3B 70 30
VC 2770-19-3B 90 20
-20-3B 65 20
VC 2770-24-3B 70 40
-25-3B 80 30
VC 2781-4-3B 60 30
-5-3B 70
-7-3B 70 0
-12-3B 70 30
VC 2785-2-3B 70 0
-1-3B . 70 30
-9-3B 60 30
-10-3B 70 30
Uthong-1 60 50

*/ Red or efficient nodules calculated from 10 random nodules of

each tap and secondary roots.
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Table 3. Plant height at 40 days, number of pods per plant, thousand seed weight and yield of 32 mungbean lines, grown at 2 conditions.

Inoculation No Inoculation
Line
Height Pods/plt. 1,000 Yield Height Pods/plt 1,000 Yield
(cm) seed wt. (kg/rai) (cm) seed wt. (kg/rai)
&) ®)
VC 2742-15-3B 25.5 24.0 68.8 326.0 30.0 20.2 65.4 270.7
-36-3B 32,0 25.6 66.7 298.7 26.0 24.3 67.2 210.7
-38-3B 243 18.7 71.7 250.7 27.3 14.3 73.7 268.0
VC 2745-2-3B 225 36.1 64.9 394.7 26.1 21.7 60.1 181.3
-3-3B 34.5 30.9 61.1 366.7 31.1 27.4 60.2 298.3
-4-3B 32.5 28.1 64.1 453.3 28.3 23.6 60.6 353.3
-6-3B 25.3 25.8 62.6 281.3 26.1 21.0 62.8 365.3
-8-3B 32.2 354 65.0 322.7 334 33.6 60.4 375.7
-9-3B 31.7 24.7 50.2 360.0 29.7 19.3 54.4 322.7
-11-3B 379 32.0 54.6 514.7 34.7 26.5 56.0 394.7
-20-3B 32.2 18.0 58.3 350.7 29.7 21.8 61.6 306.7
VC 2750-8-3B 28.6 223 64.5 292.0 27.4 22.6 69.0 350.7
VC 2755-11-3B 32.1 194 78.8 236.7 29.1 20.1 69.4 231.3
-12-3B 334 15.6 67.3 292.0 25.6 17.4 59;6 272.0
-18-3B 31.3 27.4 67.5 326.7 25.6 17.5 66.9 106.7
-29-3B 349 31.0 63.3 432.0 28.5 19.8 63.0 229.3
-32-3B 25.2 38.5 70.5 242.7 21.2 23.2 70.1 173.3
VC 2770-2-3B 29.8 16.6 59.4 364.0 29.8 21.5 61.7 393.3
-3-3B 27.4 29.9 67.0 282.7 29.9 314 59.2 324.0
-18-3B 33.0 334 74.3 260.7 32.2 22.7 71.1 306.7
-19-3B 31.7 222 67.5 416.0 32.1 23.7 66.0 322.7
-20-3B 29.5 28.9 58.4 372.0 27.9 25.5 53.6 372.3
VC 2770-24-3B 31.7 32.5 66.1 318.7 26.3 28.6 67.0 240.0
-25-3B 29.1 19.4 71.9 392.0 31.1 18.3 70.6 246.7
VC 27814-3B 21.7 16.3 59.7 270.7 324 20.6 59.9 314.7
-5-3B 30.1 27.8 57.9 342.0 30.5 21.6 50.1 276.0
-7-3B 28.8 21.1 57.4 384.0 21.0 17.4 60.3 213.3
-12-3B 31.1 30.1 71.4 298.7 29.0 31.9 54.6 381.3
VC 2785-2-3B 31.6 16.7 66.0 560.0 26.8 29.9 66.2 346.3
-7-3B 33.6 334 55.2 345.3 29.4 20.7 53.1 290.1
-9-3B 25.8 247 67.2 253.3 223 21.7 65.3 237.3
-10-3B 313 23.6 65.0 265.3 28.3 17.0 66.1 212.0

Uthong-1 30.4 25.8 64.9 319.7 28.6 223 62.9 289.4
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Table 4. Number of nodules developed on tap and secondary roots,
percentage of efficient nodules and yield of 8 mungbean
lines when grown with rhizobium and without rhizobium

(in parentheses).

Line Number of nodulesi‘_\*f/ Percentage Yield
Tap roots sec. roots of efficient  (kg/rai)
nodulesé/

VC 2745-4-3B 3.2 18.6 75 453.3
(2.0 (10.0) 40 (353.3)

VC 2742-36-3B 4.2 17.4 80 298.7
(1.8) (8.8) (40) (210.7)

VC 2770-19-3B 5.0 18.4 90 416.0
(1.9 7.0 (20) (322.7)

VC 2755-18-3B 4.4 19.4 85 326.7
(0.0) (0.0) (0.0) (106.7)

VC 2745-6-3B 2.8 13.4 70 281.3
2.2 (11.4) (50) (365.3)

VC 2745-11-3B 3.2 11.4 65 514.7
2.0 (13.0) (50 (394.7)

VC 2785-2-3B 3.6 9.8 70 560.0
0.0 0.0 0.0) (346.3)

VC 2755-32-3B 24 10.0 60 242.7
0.0 0.0) 0.0 (173.3)

7gr/Average of nodules per plant with diameter not less than 0.1 c¢m
of 10 plants.
é/ Red modules or efficient nodules calculated from 10 random

nodules of each tap and secondary roots.
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