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Studies on Physio—Ecological Characteristics of Mungbean
(Vigna radiata(L.) Wilczek) as Affected
by N, P and K Application

Kim, J. C¥ Y. K. Park**, Y. K. Hong* and D. W. Lee*

ABSTRACT

To provide useful information on the improving cultural practices of mungbean, an investigation was made
on variations of agronomic characteristics, yield, yield component, and grain quality of mungbean grown under
three fertilizer levels of N, P, K with different upland soil, using varity, Gyeonggijaerae S.

The stem diameter of Sth internode was always thicker than 1st or 9th internode. Especially, 5th internode
diameter was affected by the N, P, K fertilizer. The petiole angle under uncultivated land showed comparatively
wider than that under cultivated land and the petiole angle increased from upper to lower node. LAI under
cultivated land was higher than under uncultivated land. Especially, LAI of NPK, and NPK + compost treat-
ments were generally higher than those of other treatments. LAI were remarkably increased by P application
under uncultivated land.

The grain yield was increased by increasing of the number of pods per plant, which were increased by K

application under cultivated land, and P application under uncultivated land.
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Table 1. Chemical properties of the used soils.
Sail oH oM RO, Ex Cation(me./100g) ,geES
Cc 73 19 208 085 7.0 13 8.5
U 57 03 38 031 36 16 59

C Cultivated land U Uncultivated land
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1) 002 2) 022, 3) 122, 4) 222, 5) 322, 6)
202, 7) 212, 8> 232, 9) 220, 10) 221, 11)223,
12) 222 +#RE(1,000kg,/10a)2 3t 12 22 Al
e IREFoR St 3ER KER REERL &
29} Zow PEL RE ABE BmEBER KA
st ot

Table 2. Fertilizer rate.
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Table 3. Changes of several agronomic characteristics on fertilizer levels of different soil.

Soil F;a;‘:illizer Plant 21(;) &ec;f. Stem diameter (mm) Longest internode L;‘Z;M E:;ﬁih Ik\)lrc;.nc;lf]
———— height per main Node Length setting length
N P K (em stem 18t node 5th node 9th node no (em) node (cm)
0 0 O 74.9 12.u 5.6 6.1 40 8.0 133 4.0 85.7 13
0 2 2 81.9 127 58 6.2 4.6 8.7 135 3.7 90.2 1.7
1 2 2 82.7 12.7 59 65 4.1 8.0 14.7 43 938 1.9
- 2 2 2 87.9 13.7 6.2 6.6 43 10.0 14.2 40 1375 31
5' 3 2 2 88.2 13.7 6.4 6.8 47 9.0 14.2 3.0 1783 33
9 2 0 2 84.0 13.0 6.4 6.8 5.0 9.7 135 37 136.8 2.7
é 2 1 2 86.2 13.7 6.3 6.6 44 9.3 143 3.7 166.0 3.0.
'33'3 2 3 2 85.5 14.0 6.8 7.0 5.2 10.3 13.5 3.0 169.3 4.0
c 2 2 0 825 12.3 6.1 6.6 4.6 83 . 130 3.0 1393 3.0
2 2 1 85.3 13.7 6.0 6.5 4.5 8.7 138 37 149.3 30
2 2 3 88.1 137 6.2 6.7 4.6 9.0 145 33 167.8 3.0
2 2 2 88.0 13.3 6.2 6.7 4.7 8.7 15.8 40 160.0 37
+ Compost .
Mean 84.6 13.2 6.2 6.6 4.6 9.0 14.0 3.6 139.5 28
0 0 o0 59.5 117 37 4.0 2.7 7.7 100 5.3 29.8 1.0
0o 2 2 65.3 117 45 5.0 33 83 97 43 74.7 1.3
1 2 2 71.2 12.0 49 5.5 39 8.7 118 40 883 1.8
g 2 2 2 73.0 12.0 5.2 52 36 9.7 118 4.0 96.3 23
23 2 2 74.8 1.7 5.0 5.1 4.4 8.7 130 4.3 95.7 25
'§ 2 0 2 58.4 115 43 4.8 31 8.0 148 4.5 72.5 11
g 2 1 1 75.8 123 53 6.1 43 9.3 148 4.7 100.2 3.0
= 2 3 2 75.0 12.3 59 6.6 4.7 817 127 40 1385 32
:5) 2 2 0 78.0 12.7 55 6.5 4.1 9.0 145 4.0 124.0 2.3
2 2 1 75.3 123 5.1 5.9 39 8.7 145 4.0 1187 2.3
2 2 3 7817 12.7 5.5 6.2 41 9.3 145 4.0 125.0 2.4
2 2 2 81.0 12.7 59 6.5 43 9.0 163 3.7 1393 32
+ Compost
Mean 72.2 12.1 5.1 58 39 88 132 42 975 2.2
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Fig. 1. A comparison of petiole length of
pinnately and petiole angle on upper
four node.
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Table 4. Correlation coefficients among N, P, K and agronomic characteristics.

. . Plant 1:2&2: Stem diameter Longest internode L;Zg“ Total No. of
Soil Fertilizer N . R branch
height per main 1st 5th 9th Node Length  Setting b branch
stem node node node no ng node eng

Culti- N 04754 01628 04333 06938* 03241 03543 —01884 —0.3824 06543* 03233
‘{:;31 P 0.1138 01148 01537 (1205 —02274 —0.1230 —0.2103 —0.1147 01174 01778
K 03326 00384 02334 (1254 02248 01221 —0.1432 —0.2122 02892  0.2534
Uncul. N 0.6544* 01554 03534 06558* 03758 0.0120 01278 —0.4143 0.7042* 06412*
;ivgtad p 0.5936* 0.2336  05953* (7332%* (6542* 0.1643 01034 —0.4237 06233* 0.6603*
an K 0.0881  0.0842 01184 03234 01482 01021 02174 —0.3072 0.5964* 0.2950

*, * Significant at 5% and
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Fig. 2. Changes of LAl on different fertilizer
treatment.
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Fig. 3. Changes of RGR, NAR, and CGR on
different fertiliger treatments (Cul.
land).
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Fig. 4. Relationship of NAR, DW to LAI at
20 days after flowering time.
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Table 5. Variation of yield and conpoments.

Fertilizer level Grain yield No.of Wt. of No. of Wt. of
Soil per plant pods per pod shell grains per 100 grains

N P K (g) plant per(;l)ant pod (g)

0 0 0 115 25.0 4.1 119 37

0 2 2 18.2 40.6 6.7 12.1 37

1 2 2 19.5 41.6 7.2 124 38

2 2 2 19.7 45.2 7.3 12.4 4.1

3 2 2 199 46.7 8.0 12.7 4.2

Cultivated 2 0 2 187 440 7.3 119 38
land 2 1 2 19.9 46.2 7.2 12.3 4.1
2 3 2 20.3 45.2 7.6 12.6 38

2 2 0 18.9 43.3 75 12.5 4.0

2 2 1 193 45.1 7.0 12.0 4.0

2 2 3 19.9 46.3 7.5 125 4.0

2 2 2 19.9 46.8 7.4 13.0 41

+ Compost

Mean 18.0 430 7.1 12.4 4.0

0 0 0 6.2 158 31 11.3 40

0 2 2 12.9 26.8 4.6 12.1 4.0

1 2 2 131 29,5 48 12.0 3.9

2 2 2 14.2 30.1 5.0 115 38

3 2 2 14.4 28.0 438 12.0 4.0

Uncultivated 2 0 2 8.9 21.6 30 11.6 4.0
land 2 1 2 123 30.2 51 12.3 3.9
2 3 2 14.9 345 5.6 120 3.8

2 2 0 135 343 6.4 123 4.1

2 2 1 131 335 5.6 12.9 41

2 2 3 14.0 34.7 54 12.3 42

2 2 2 16.5 351 5.9 128 4.0

+ Compost
Mean 12.8 29.5 49 12.1 4.0
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Fig 6. Grain yield and percentage of yield at
each of three harvests.
3% The three harvest done with inter-
vals of a week starting on 65th
days after planting.
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Table 6. Correlation coefficients among N, P, K

components in seed
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Fig 7. Variation of chemical contents in seed
on different soil.

and yield, yield component, chemical

Grain No. of Wt. of No. of Wt. of oil Crud
Soil Fertilizer yield per pods per pod shell grains 100 ! e Ash
. and fat protein
plant plant per plant per pod grains
lti 4 N 0.5241 05820* 0.6012* 04826 0.6092*—0.1796 0.0550 —0.4243
Cu tivate P 0.2463 03135 04132  0.6375* 03142 0.7502% —0.7543** 0.2729
K 0.6313* 06584* 05436 03542 0.1871 0.6139* —0.4876  0.0877
Unculti N 0.6236* 0.3964 —0.0124 03122 0.0342 —0.3301 —0.4433 —0.0984
ncultivated
land P 0.7724** 0.7143** 0.6082* 0.3752 —0.1230 0.2236 0.4632 —0.0382
K 0.1443 0.1538 0.2564  0.2122 —0.u349 0.2561 0.2025 0.0825

* *x Significant at 5 and 1% level, respectively.
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Table 7. Correlation coefficient between yield and yield components.

. No.of pods  Wt. of pod No.‘ of Wt. of Dry wt.
Soil per shell per grains 100 grains per
plant plant per pod plant

Cultivated land 09746%* 0.9664** 0.4835 0.5873* 0.2220
Uncultivated land 09779%* 0.7224%* 0.8161%* 0.2247 0.8665**

*  * Significant at 5 and 1% level, respectively.
Table 8. Correlation coefficients between grain yield and soil properties at two

different. times.

Soil Stage pH oM P; Os K Ca Mg CEC
Cultivated Flowering time 0.0776 0.2851 0.1633 0.2751 0.0322 —0.5261 —
land 30days after Ft 0.0476 0.2079 0.2739 0.1672 0.5559 0.2981 —0.0756
Uncultivated Flowering time 0.3931 03284 04468 0.6698* 03726 —0.2064 -
land 30days after Ft 03276  (0.5868* 0.6054* 02264 06444* 03087 —0.5638

* Significant at 5 % level.
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