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ABSTRACT

A series of experiments was conducted to examine the efficiency of some rhizobias on
nitrogen fixation on CNMB-06-02-20-5 and CNMB-06-03-60-7 mungbean lines at Chai Nat Field
Crops Research Center during 2013-2014. In the laboratory, 2 strains rhizobia efficient nitrogen
fixation for mungbean lines were selected. Strain DASA02001 and DASA020193 were suitable for
CNMB-06-02-20-5, whereas DASA02001 and DASA02006 were selected for CNMB-06-03-60-7. Pot
experiment conducted in the dry season, 2013 suggested that for mungbeag line, CNMB06-02-
20-5, DASA02001 and DASA02006 gave no significant differences in seed yield per plant, pod
number per plant and plant height. Similar results were also found in mungbean line CNMBO06-
03-60-7. But rhizobium prepared with 10° cells/ml plus fertilizer at the rate of 0-9-6 N-P,05-K,0O
at planting time (Tr. 5), rhizobium prepared with 107 cells/ml plus fertilizer at the rate of 0-9-6
N-P,0s-K,O at planting time (Tr. 6), and fertilizer applied at the rate of 3-9-6 N-P,0s-K,O at
planting time (Tr. 3) attained higher plant height than the control (Tr. 1).

Field experiment carried out in the rainy season, 2013, indicated that for CNMB-06-02-20-
5, Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-9-6 N-P,0s-K,O at
planting time (Tr. 6) achieved significantly higher yield than Rhizobium prepared with non-sterile
carrier plus fertilizer at the rate of 0-9-6 N-P,Os-K,O at planting time (Tr. 3), but it showed no
differences in yield with the others. For mungbean line CNMB06-03-60-7, however, no significant
differences in yield among treatments were observed. Field experiment conducted in the dry
season, 2014 showed that significant differences in yields among treatments were not found in

both mungbean lines.

Key words: nitrogen fixation, rhizobium, mungbean
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Table 1 Effect of rhizobium strains on mungbean line: CNMB06-02-20-5 In 2013.

Rhizobium Strains No. of nodules/2 plant Nitrogen Fixed
pmoleC,H,/2 plants/hr

Control (lsfléi¥o) 0g 0.009j
DASA02001 142def 20.337b
DASA02002 182a-e 10.274d-i
DASA02003 130def 15.678bcd
DASA02004 126def 12.466¢-h
DASA02006 155¢-f 13.902b-f
DASA02008 128def 12.555c-h
DASA02009 143def 5.975hij
DASA02019 106f 6.169hij
DASA02020 158b-f 10.432d-i
DASA02028 106f 4.842ij
DASA02030 165a-f 17.800bc
DASA02031 131def 12.834c-g
DASA02042 120ef 9.757d-i
DASA02068 216ab 7.842f-i
DASA02070 104f 9.924d-i
DASA02074 142def 18.399bc
DASA02077 218a 17.636bc
DASA02082 184a-d 10.207d-i
DASA02084 143def 7.128ghi
DASA02091 121ef 7.589f-i
DASA02095 134def 8.123e-i
DASAQ02097 116f 9.771d-i
DASA02100 166a-f 15.483bcd
DASA02104 157b-f 15.227bcd
DASA02166 155b-f 17.330 bc
DASA02188 29¢ 7.315f
DASA02193 145def 26.303a
DASA02194 159b-f 12.870c-g
DASA02196 211abc 14.523b-e
DASAQ02197 157b-f 15.199bcd
DASA02198 129def 10.156d-i
oY 22.4 27.8

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT




Table 2 Effect of rhizobium strains on mungbean line CNMB06-03-60-7 In 2013.

Rhizobium Strains No. of nodules/2 plant Nitrogen Fixed
pumoleC,H,/2 plants/hr

Control (lsfléi¥o) Oom 0.051L
DASA02001 154c¢- 8.019a
DASA02002 93ijk 7.516ab
DASA02003 150c-i 7.018ab
DASA02004 166¢-h 2.759f-
DASA02006 163c-h 7.192ab
DASA02008 136e-i 2.056¢-1
DASA02009 185a-f 5.487b-e
DASA02019 142d-i 1.235i-
DASA02020 148c-i 3.926d-h
DASA02028 101h-k 3.891d-h
DASA02030 160c-h 2.238¢g-
DASA02031 146d-i 3.012f-k
DASA02042 182a-f 6.430abc
DASA02068 164c-h 0.883kl
DASA02070 58klm 1.372i-
DASA02074 131e-i 4.811cf
DASAQ02077 194a-e 4.283c-g
DASA02082 206a-d 6.030a-d
DASA02084 2353 3.345e-j
DASA02091 143d-i 3.299%e-j
DASA02095 232ab 1.453-l
DASAQ02097 184a-f 0.610l
DASA02100 21dabc 2.287¢g-
DASA02104 113¢-k 1.608h-(
DASA02166 206a-d 1.463-l
DASA02188 33lm 0.708kl
DASA02193 170b-¢ 1.861h-L
DASA02194 67jkl 3.500e-i
DASA02196 1271 2.234g-1
DASAQ02197 149c-i 0.643kl
DASA02198 102h-k 1.086jkl
oY 23.1 37.3

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT



Table 3 Stem dry weight, number of nodules per plant and nitrogen fixation for mungbean line

CNMB06-02-20-5 in a pot experiment of 2013.

Stem dry weight No. of N fixed
Treatment
(g/plant ) nodules/plant | (Limol/C,Hy/plant/hr.)
T1 Control 1.00 b 7.8 b 1.61a
T2 0-9-6 2.07 a 193 b 2.68 a
T3 3-9-6 1.64 a 343 Db 221 a
T4 Rhizobium 107 1.48 ab 102.8 a 3.78 a
cells/ml + 0-9-6
T5 Rhizobium 10 1.59 a 1223 a 357a
cells/ml + 0-9-6
T6 Rhizobium 10’ 1.88 a 104.5 a 291a
cells/ml + 0-9-6
CV (%) 23.5 28.0 46.5

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Remark:

T1 There is no fertilizer and no rhizobia.

T2 Fertilizer applied at the rate of 0-9-6 N-P,Os-K,0 at planting time.

T3 fertilizer applied at the rate of 3-9-6 N-P,05-K,O at planting time.

T4 Rhizobium prepared with 10" cells/ml plus fertilizer at the rate of 0-9-6 N-P,0s-K,O at planting

time.

T5 Rhizobium prepared with 10° cells/ml plus fertilizer at the rate of 0-9-6 N-P,O;-K,O at planting

time.

T6 Rhizobium prepared with 10" cells/ml plus fertilizer at the rate of 0-9-6 N-P,O;-K,O at planting

time.




Table 4 Seed weight, number of pods per plant, number of seeds per pod and plant height for
CNMB06-02-20-5 in a pot experiment of 2013.

Seed weight No. of No. of Plant height
Treatment
(g/plant) pod/plant seed/pod (cm)
T1 Control 0.70 a 34a 6.0 ab 29.2 a
T2 0-9-6 1.50 a 4.5 a 5.8 ab 34.4 a
T3 3-9-6 0.74 a 29 a 6.3 ab 282 a
T4 Rhizobium 10’ 0.93a 36a 5.9 ab 28.7a
cells/ml + 0-9-6
T5 Rhizobium 10° 158 a a4 a 71a 35.6 a
cells/ml + 0-9-6
T6 Rhizobium 10° 0.51 a 1.9 a 30b 29.2 a
cells/ml + 0-9-6
CV (%) 67.8 54.3 41.4 14.8

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Remark:  T1 There is no fertilizer and no rhizobia.

T2 Fertilizer applied at the rate of 0-9-6 N-P,O5-K,0 at planting time.

T3 fertilizer applied at the rate of 3-9-6 N-P,0s-K,O at planting time.

T4 Rhizobium prepared with 10" cells/ml plus fertilizer at the rate of 0-9-6 N-P,O;5-K,O at planting
time.

T5 Rhizobium prepared with 10° cells/ml plus fertilizer at the rate of 0-9-6 N-P,O;5-K,O at planting
time.

T6 Rhizobium prepared with 10” cells/ml plus fertilizer at the rate of 0-9-6 N-P,0s-K,O at planting

time.



Table 5 Stem dry weight, number of nodules per plant and nitrogen fixation for mungbean line

CNMB06-03-60-7 in a pot experiment of 2013.

Stem dry weight No. of N fixed
(g/plant ) nodules/plant (moV/C,Hy/plant/hr.)

T1 Control 1.14 b 45b 235Db
T2 0-9-6 1.92 ab 4.7 b 349 b
T3 3-9-6 2.63 a 6.5b 25b
T4 Rhizobium 10’ 2.54 a 17.6 a 6.92 ab
cells/ml + 0-9-6
T5 Rhizobium 10 231 a 26 a 89 a
cells/ml + 0-9-6
T5 Rhizobium 10’ 2413 24.6 a 6.57 ab
cells/ml + 0-9-6
CV (%) 24.6 47.9 54.8

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
Remark:  T1 There is no fertilizer and no rhizobia.

T2 Fertilizer applied at the rate of 0-9-6 N-P,05-K,0 at planting time.

T3 fertilizer applied at the rate of 3-9-6 N-P,05-K,O at planting time.

T4 Rhizobium prepared with 10" cells/ml plus fertilizer at the rate of 0-9-6 N-P,0s-K,O at planting
time.

T5 Rhizobium prepared with 10° cells/ml plus fertilizer at the rate of 0-9-6 N-P,O5-K,O at planting
time.

T6 Rhizobium prepared with 10" cells/ml plus fertilizer at the rate of 0-9-6 N-P,O5-K,O at planting

time.



Table 6 Seed weight, number of pods per plant, number of seeds per pod and plant height for
mungbean line CNMB06-03-60-7 in a pot experiment of 2013.

Seed weight No. of No. of Plant
Treatment
(g/plant) pod/plant seed/pod | height (cm)

T1 Control 1.26 a 50a 443 19.65b
T2 0-9-6 191 a 7.3 a 6.5 a 24.38 ab
T3 3-9-6 1.95a 70a 55a 30.38 a
T4 Rhizobium 10’ 141 a 6.3a 5.4a 25.93 ab
cells/ml + 0-9-6
T5 Rhizobium 10° 1.70 a 56a 53a 27.98 a
cells/ml + 0-9-6
T6 Rhizobium 10° 255 a 8.4 a 4.8 a 28.63 a

cells/ml + 0-9-6

CV (%) 60.5 54.1 269 15.6

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
Remark:  T1 There is no fertilizer and no rhizobia.

T2 Fertilizer applied at the rate of 0-9-6 N-P,O5-K,0 at planting time.

T3 fertilizer applied at the rate of 3-9-6 N-P,0s-K,0 at planting time.

T4 Rhizobium prepared with 10" cells/ml plus fertilizer at the rate of 0-9-6 N-P,O;5-K,O at planting
time.

T5 Rhizobium prepared with 10° cells/ml plus fertilizer at the rate of 0-9-6 N-P,O;-K,O at planting
time.

T6 Rhizobium prepared with 10” cells/ml plus fertilizer at the rate of 0-9-6 N-P,0s-K,O at planting

time.



Table 7 Stem dry weight, number of nodules per plant and nitrogen fixation of mungbean line

CNMB06-02-20-5 in the rainy season of 2013.

Stem dry weight No. of N fixed
Treatment
(g/plant ) nodules/plant (LMol C,Hy/plant/hr.)

T1 Control 32c 34 ab 13.1b
T2 3-9-6 N-P,05 K,0 4.9 ab 34 ab 16.9 ab
T3 R with non-sterile + 3.4 bc 30 ab 133 b
0-9-6
T4 R with sterile 54a 29b 125 b
T5 R with non-sterile 3.8 abc a7 a 16.0 ab
T6 R with sterile +0-9-6 4.1 abc 46 ab 22,5 a
CV (%) 23.8 28.8 30.2

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
Remark: T1 There is no rhizobium, no fertilizer.

T2 Fertilizer applied at the rate of of 3-9-6 N-P,O5-K,O at planting time.

T3 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,0 at
planting time.

T4 Rhizobium prepared with sterile carrier

T5 Rhizobium prepared with non-sterile

T6 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,O at planting

time.



Table 8 Seed yieldy 1,000 seed weight, number of pods per plant, number of seeds per pod
and plant height of CNMB06-02-20-5 in the rainy season of 2013.

Treatment Seed yield 1,000-seed No. No. Plant
(kg/rai) weight (g) | pods/plant | seed/pod | height(cm
)

T1 Control 345 ab 70.13 a 134 a 11.0 ab 68.9 a
T2 3-9-6 N-P,05 K,0 315 ab 70.38 a 13.7 a 112 a 68.8 a
T3 R with non-sterile 277 b 70.25 a 138 a 102 b 66.5 a
+ 0-9-6
T4 R with sterile 335 ab 70.00 a 13.7 a 10.9 ab 69.0 a
T5 R with non-sterile 341 ab 70.50 a 14.7 a 11.2 a 68.4 a
T6 R with sterile +0- 381 a 70.50 a 14.7 a 10.6 ab 65.7 a
9-6
CV (%) 15.1 1.9 13.2 5.0 6.5

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Remark:

T1 There is no rhizobium, no fertilizer.

T2 Fertilizer applied at the rate of of 3-9-6 N-P,O5-K,0O at planting time.

T3 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-9-6 N-P,0s-K,0 at

planting time.

Td Rhizobium prepared with sterile carrier

T5 Rhizobium prepared with non-sterile

T6 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,O at planting

time.




Table 9 Stem dry weight, number of nodules per plant and nitrogen fixation of mungbean line

CNMBO06-03-60-7 in the rainy season of 2013.

Stem dry weight No. of N fixed
Treatment
(g/plant) nodules/plant (lmoV/C,Hy/plant/hr.)

T1 Control 3.6 ab 26 b 10.1a
T2 3-9-6 N-P,05 K,0 4.0 ab 34 ab 13.2 a
T3 R with non-sterile + 33ab 27 b 149 a
0-9-6
T4 R with sterile 4.0 ab 36 ab 149 a
T5 R with non-sterile 31b 36 ab 16.2 a
T6 R with sterile +0-9-6 4.7 a 40 a 16.0a
CV (%) 23.5 19.4 29.3

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
Remark: T1 There is no rhizobium, no fertilizer.

T2 Fertilizer applied at the rate of of 3-9-6 N-P,O5-K,0O at planting time.

T3 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,0 at
planting time.

T4 Rhizobium prepared with sterile carrier

T5 Rhizobium prepared with non-sterile

T6 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,O at planting

time.



Table 10 Seed yield, 1,000 seed weight, number of pods per plant, number of seeds per pod
and plant height of CNMB06-03-60-7 in the rainy season of 2013.

Seed yield | 1,000-seed No. No. Plant
Treatment (kg/rai) weight (g) | pods/plant | seed/pod | height(cm
)

T1 Control 254 a 71.1a 154 a 11.1a 50.0 a
T2 3-9-6 N-P,05 K,0 288 a 68.8 ab 17.1 a 10.8 a 56.2 a
T3 R with non-sterile 282 a 70.5 ab 17.0 a 109 a 57.6 a
+ 0-9-6
T4 R with sterile 283 a 68.1b 153 a 114 a 57.2 a
T5 R with non-sterile 269 a 70.6 ab 159 a 10.8 a 51.2a
T6 R with sterile +0- 317 a 69.0 ab 155a 11.1a 56.1 a
9-6
CV (%) 25.8 2.2 17.1 4.8 8.3

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Remark:

T1 There is no rhizobium, no fertilizer.

T2 Fertilizer applied at the rate of of 3-9-6 N-P,0s-K,0O at planting time.

T3 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,0 at

planting time.

T4 Rhizobium prepared with sterile carrier

T5 Rhizobium prepared with non-sterile

T6 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,O at planting

time.




Table 11 Stem dry weight, number of nodules per plant and nitrogen fixation of mungbean line

CNMB 06-02-20-5 in the dry season of 2014.

Stem dry No. of N fixed
Treatment weight nodules/plant (LMol C,Hy/plant/hr.)
(g/plant)
T1 Control 25a ad 09d
T2 0-9-6 30 a 14 bc 9.2 abc
T3 3-9-6 29 a 8¢ 10.9 ab
T4 R with non-sterile + 0-9- 2.6 a 20 ab 6.4 bc
6
T5 R with sterile + 0-9-6 19 a 31 a 14.6 a
T6 R sterile+0-3-3 + 0-6-3 20a 21 ab 9.0 abc
T7 R with non-sterile + 0-3- 20 a 333 133 a
3+ 1.5-6-3
T8 R with sterile + 0-3-3 + 20 a 12 bc 4.1 cd
1.5-6-3
CV (%) 255 10.4 41.0

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
Remark: T1 There is no rhizobium, no fertilizer.

T2 Fertilizer applied at the rate of of 0-9-6 N-P,O5-K,0 at planting time.

T3 Fertilizer applied at the rate of 3-9-6 N-P,05-K,0 at planting time.

T4 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,0 at
planting time.

T5 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,O at planting
time.

T6 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-3-3 and 0-6-3 N-P,05-K,0
at planting time and 20 days after emergence, respectively.

T7 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-3-3 and 1.5-6-3 N-
P,05-K,0 at planting time and 25 days after emergence, respectively.

T8 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-3-3 and 1.5-6-3 N-P,0s-

K,O at planting time and 25 days after emergence, respectively.



Table 12 Seed yield, 1,000 seed weight, number of pods per plant, number of seeds per pod

and plant height of CNMB06-02-20-5 in the dry season of 2014.

Seed 1,000- No. of No. of Plant
Treatment yield seed pods/plant | seeds/pod height
(kg/rai) weight (g) (cm)
T1 Control 319 a 69.4 a 14.5 ab 11.7a 86.1 a
T2 0-9-6 322 a 716 a 14.7 ab 120 a 84.7 a
T3 3-9-6 310 a 709 a 183 a 119 a 83.4 a
T4 R with Non-sterile+ 304 a 71.1a 14.8 ab 119a 80.4 a
0-9-6
T5 R with sterile + 266 a 70.3 a 17.0 ab 119a 74.9 a
0-9-6
T6 R sterile+0-3-3 + 323 a 715 a 135b 118 a 73.5 a
0-6-3
T7 R with non sterile+ 270 a 72.6 a 153 ab 11.8 a 82.2 a
0-3-3 + 1.5-6-3
T8 R with sterile+ 279 a 733 a 17.4 ab 11.6 a 70.4 a
0-3-3 + 1.5-6-3
CV (%) 23.1 4.2 16.2 3.7 16.6

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
Remark: T1 There is no rhizobium, no fertilizer.
T2 Fertilizer applied at the rate of of 0-9-6 N-P,05-K,O at planting time.
T3 Fertilizer applied at the rate of 3-9-6 N-P,05-K,0O at planting time.
T4 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,O at
planting time.

T5 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,O at planting
time.

T6 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-3-3 and 0-6-3 N-P,05-K,0
at planting time and 20 days after emergence, respectively.

T7 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-3-3 and 1.5-6-3 N-

P,05-K,0 at planting time and 25 days after emergence, respectively.



T8 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-3-3 and 1.5-6-3 N-P,Os-

K,O at planting time and 25 days after emergence, respectively.

Table 13 Stem dry weight, number of nodules per plant and nitrogen fixation of mungbean line

CNMB 06-03-60-7 in the dry season of 2014.

Stem dry No. of N fixed
Treatment
weight (¢/plant) | nodules/plant (Umol/C,Hy/plant/hr.)

T1 Control 2.2 a 4e l6e
T2 0-9-6 23a 23 ab 7.7 bcd
T3 3-9-6 23a 11 cd 6.2 cd
T4 R with Non-sterile + 29 a 30 a 11.8 a
0-9-6
T5 R with sterile + 23a 11d 9.7 ab
0-9-6
T6 R sterile+0-3-3 + 25a 15 bcd 6.0d
0-6-3
T7 R with non sterile + 2.7 a 13 bcd 123 a
0-3-3 + 1.5-6-3
T8 R with sterile + 29 a 19 abc 9.5 abc
0-3-3 + 1.5-6-3
v 28.4 8.9 259

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Remark: T1 There is no rhizobium, no fertilizer.

T2 Fertilizer applied at the rate of of 0-9-6 N-P,O5-K,0O at planting time.

T3 Fertilizer applied at the rate of 3-9-6 N-P,05-K,0 at planting time.

T4 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,O at
planting time.

T5 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-9-6 N-P,O5-K,O at planting
time.

T6 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-3-3 and 0-6-3 N-P,05-K,0
at planting time and 20 days after emergence, respectively.

T7 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-3-3 and 1.5-6-3 N-
P,05-K,0 at planting time and 25 days after emergence, respectively.

T8 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-3-3 and 1.5-6-3 N-P,Os-

K,O at planting time and 25 days after emergence, respectively.



Table 14 Seed yield, 1,000 seed weight, number of pods per plant, number of seeds per pod

and plant height of CNMB 06-03-60-7 in the dry season of 2014.

Seed 1,000- No. of No. of Plant
Treatment yield seed pods/plant | seeds/pod height
(kg/rai) | weight (9) (cm)
T1 Control 354 a 78.3 a 16.7 a 11.7a 66.2 a
T2 0-9-6 304 a 723 a 18.4 a 11.8 a 55.6 a
T3 3-9-6 261 a 723 a 15.6 a 11.1a 538 a
T4 R with non-sterile+ 385 a 76.5 a 14.7 a 11.7 a 62.3 a
0-9-6
T5 R with sterile + 339 a 73.1a 14.2 a 11.6 a 57.2 a
0-9-6
T6 R sterile+0-3-3 + 322 a 75.0 a 148 a 11.2 a 59.3 a
0-6-3
T7 R with non-sterile+ 388 a 75.4 a 179 a 119 a 64.9 a
0-3-3 + 1.5-6-3
T8 R with sterile+ 320 a 73.3a 14.7 a 114 a 520 a
0-3-3 + 1.5-6-3
CV (%) 28.1 54 27.3 a.7 32.7

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
Remark: T1 There is no rhizobium, no fertilizer.
T2 Fertilizer applied at the rate of of 0-9-6 N-P,0s-K,0O at planting time.
T3 Fertilizer applied at the rate of 3-9-6 N-P,O,-K,O at planting time.
T4 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,0 at
planting time.

T5 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,O at planting
time.

T6 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-3-3 and 0-6-3 N-P,0O5-K,O
at planting time and 20 days after emergence, respectively.

T7 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-3-3 and 1.5-6-3 N-

P,05-K,0 at planting time and 25 days after emergence, respectively.



T8 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-3-3 and 1.5-6-3 N-P,Os-

K,O at planting time and 25 days after emergence, respectively.



