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ABSTRACT

The experiment was conducted in the glasshouse in order to investigate systemic development of
the pathogen from diseased roots through the stem to infect seeds. Five-day-old blackgram seedlings var.
Pitsanuloke 2 were inoculated by transplanting them in soil incorporated with 29 inoculum of M. phaseolina
(5 seedlings per pot) and were watered frequently to keep soil moisture at 60% water holding capacity
(WHC) for 52 days (3 days after the first pod turned black). Soil moisture was then gradually reduced to
57%WHC and finaily to 569% WHC as planned. Fourteen replications were made. Six replications were for
investigating the systemic development of the pathogen from diseased roots through the stem and seeds
under the microscope at 3, 5, 7, 9, 11, 13, 15 and 17 weeks after transplanting. The remaining replications
were for detecting the infection of the roots, stem and seeds by the pathogen on a potato dextrose agar
medium at the same investigating times to ensure that it was M. phaseolina invading or infecting inside plant
parts. A location, growth and the incidence of mycelia of the pathogen inside the stem were recorded. The
severity of root rot was evaluated by using a O—S scale.

Results revealed that M. phaseolina from diseased roots invaded the stem tissues systemically and
intracellularly at the rate of 4.4 centimeters a day. Its mycelia were located mostly in the xylem, phoem and
pith but rarely in cortex. They could invade upward the top end of the plant and some pod stalks since soil
moisture was reduced to 57% WHC. However, no seed was found infected at any investigating times. The
reduction of soil moisture to 57% WHC had an overwhelming effect to the diseased plants and made them
succumb to the disease. At this stage, pathogen mycslia could spread throughout the stem resulted in abrupt
death of the entire diseased plants within 1~2 days. The abrupt death of the entire diseased plants at the
same time terminated growth and activities of the pathogen. Mycelia formed sclerotia and could not infect the
pod, therefore, seeds were free from infection. In contrast, under soil water which was flavoured to growth of
the plants, at 60% WHC, the plants grew vigorously and could highly resist to the onset of the pathogen

mycelia. So they could not reach the pod and seeds before they were mature and dry out.
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Fig. 1. Relation of plant growth stages and systemic development of pathogen

mycelia through stem.
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Table 1. Percentages of blackgram stems with Macrophomina mycelia growing systemically inside

examined at various plant growth stages.

Distance above
the ground level

Plant growth stage (week after transplanting)

(em) 3 5 7 9 1 13 15 17
05 333 40 667 80 933 100 100 100
10 33 167 567 633 933 100 100 100
15 - 133 50 & 933 100 100 100
20 6.7 %67 567 % 100 100 100
25 - $83 67 833 100 100 100
30 333 533 70 967 100 100
3.5 20 467 0 967 100 100
40 167 467 633 967 967 100
45 10 433 567 967 967 100
50 33 483 567 967 967 100
6.0 - $33 533 967 967 100
65 433 50 9%7 967 100
70 40 467 %67 %67 100
75 367 467 967 967 100
85 33 467 933 967 100
95 333 433 B33 967 100
105 30 433 % 96.7 100
110 30 40 % 967 100
115 30 4 867 967 100
125 30 67 867 967 100
130 30 367 83 967 100
135 30 367 % 9.7 100
155 30 67 T3 %67 967
160 30 367 0 967 97
175 30 367 0 933 %7
180 30 367 667 % 9.7
185 30 367 567 867 967
190 30 367 533 867 933
195 30 333 50 867 83

200 267 333 467 80 %0

205 233 30 40 80 733

210 20 30 40 %7 667

215 167 267 40 33 633

220 133 233 367 733 50

225 133 233 267 667 50

230 133 167 267 667 50

235 10 133 283 667 467

240 10 10 233 6 467

245 10 10 2 533 433

250 10 33 167 533 333

255 10 33 133 433 333

260 67 33 133 367 333

265 33 - 133 30 2

275 . 133 20 133
285 133 133 10
295 10 10 33
300 33 10 33
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Table2. The incidence of Macrophomina mycelia growing systemically inside blackgram stems
examined at various plant growth stages.

Distance above Plant growth stage (week after transplanting)
the ground level

{cm) 3 5 7 9 11 13 15 17
0.5 03 04 1.0 1.8 20 38 40 490
1.0 0.03 02 0.7 L6 20 36 40 4.0
1.5 - 0.1 0.6 15 20 35 40 40
20 0.06 05 L5 1.9 35 39 4.0
25 - 05 1.5 1.8 34 39 40
30 0.3 1.5 1.7 34 39 39
35 02 14 1.7 34 39 38
40 02 14 16 33 38 38
45 0.1 1.4 1.5 33 38 3.7
50 0.03 1.3 1.5 33 38 3.7
55 1.3 15 32 38 37
60 1.3 1.5 31 37 37
6.5 13 14 30 3.7 37
70 13 14 30 36 37
75 13 14 29 35 37
30 12 1.4 29 35 37
85 12 14 28 35 37
9.0 1.2 14 238 34 36
9.5 1.2 14 27 34 36
16.0 12 1.3 27 34 36
10.5 12 13 25 33 36
115 12 1.3 24 32 3.5
120 1.1 1.3 23 31 35
12.5 1.1 12 23 30 35
13.0 1.1 12 22 30 35
14.0 L1 12 21 30 35
145 1.1 12 20 30 34
150 1.1 12 20 29 34
15.5 1.0 12 1.8 28 32
16.0 1.0 12 -1.7 27 32
16.5 09 12 1.5 27 32
175 09 1.2 14 25 3.1
180 09 1.2 13 21 3.1
185 09 12 12 20 31
195 0.3 1.1 1.0 20 26
20.5 05 1.0 09 20 23
21.5 04 09 09 1.8 1.9
225 03 038 0.7 L6 14
230 03 0.5 0.7 16 14
24.0 02 03 0.6 1.4 13
260 0.1 01 04 LO 09
265 0.03 - 04 0.7 06
295 - 02 02 0.1
300 0.03 02 0.1
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Table3. Severity of root rot of inoculated plants examined at various plant growth stages.

Plant growth stage Severity of root rot Mean
(week after transplanting) Ri R2 R3 R4 R3 R6
3 2 2 3 2 2 2 2.2{44%)
5 3 2 3 3 3 3 2.8(56%)
7 3 3 3 4 4 3 3.3(66%)
9 4 4 4 3 4 3 3.7(74%)
11 4 4 5 4 4 5 4.3(86%)
13 5 5 5 4 4 5 4.7 (94%)
15 5 5 4 5 5 5 4.8(96%)
17 5 5 5 5 5 5  5.0(100%)

3 W,SR=44% 5SW,8R=156% TW,SR=66%

i
rd

9W SR=35 9 W, SR =74% 13W,5R=5 13W,5R=94%
11W,8R=35 11 W, 8R=86% ISW,S5R=3 15 W, SR=96%

Fig. 2. Severity of root rot (SR) and stem invasion-distances of M. phaseolina
examined at various plant growth stages.
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