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ETIOLOGY OF BASAT., STEM ROT OF
TOBACCO

PRATEUNG SANGAWONGSE
Faculty of Agricultural Production
Maejo Institute of Agricultural Technology,
Chiang Mai 50290, THAILAND

Etiological studies of basal stem rot of tobacco during

dry, rainy and cool season in 1989 -1930 found Rhizoctonia solani

Sanpatong isolate was more virulence than Maetang, Maerim, Maetha
and Fhang isolabes respectively. Tobacco seedling died 2 days after
inoculation and the mortality rate increased to 83 per cent within
3 days after inoculation. Most of survival seedlings were yellowing,
stunting and no further growth. Low temperature may affected the
seedling death since rapidly death of tobacco seedling after
inoculation during cool season (Temp 9.4 -~ 20.8 () and the naximum
of seedling death occured within 1 week. Cowdung and chopped rice
straw did not increased seedling death of tobacco.However,the survival
seedling planted in inoculated soil plus chopped rice straw were
yellowing, dwarfing ahd no further growth but the survival seedling
planted in inoculated so0il plus cowdung had less disease symptom and

finally resumed a normal growth.
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DAILY MAXD{UM TEMPERATURE (C)

AT MAIO 1\(:;R() MIEFROROLOGICAL STATION

I8

CHIANGMAL OF YEAR 1989

N

Jan eb Mar Apr May Jun Jul Ang sep . Oct Nov Dec

I 13.50 12.20 16.50  18.10  22.40 24.20 24.00 (2310 23,40 22.80 19.50 14.60
2 13.80 .10.20 14.60 17.50 21.50  23.90 23.60 23.40 24.10 22.80 19.80 12.90

3 12.40 10,40  15.30° 19.60 20.00 23.40 24,50 22.50 24.50 22.90 13.60 10.70 -
4 14.50 10.00 14.80 19.80 25.00 22.40 28.10 24,00 24.20 23.00 - 17.80 .10.80
5 15.30 J1.10  15.20 18.80 25.60 24.10 23.70 23.60 23.00 23.00 17.70 10.90
6 12.40 11.20 21.00 ° 20.00 24.830 24.10G 22.70 22.90 23.80 23.50 20.20 12.30
7 9.50 10.80 20.40  20.50  23.00 23.50 28.00 22,80 23.80 23.60 20.90 14.30
8 9,60 12.30 22,60 19.6C 22.00 24.20 23.30 20.90 24.10 23.20 20.30 14.30
‘9 9.30 12.80 20.30 19.60 24.40 "239.40 23.20 23.80 23.60 23.30 19.40 14.30
10 . 9.90 12.80 19.50 19.60 22.]0 23.00 .24.80 . 23.30 23.90 23.40 18.40 13.00
1] 7.80 12,60 18.60 18.20 24.90 33.10 24.00 23.20 23.70 22.50 19.20 12.00
12 10.80 14.70 19.80 . 18.00 20.20. 23.90 "22.90 24.30 23.20 24.10 19.40 14.30
13 14.50 14.70 21.50 19.10 22.40 23.70 23.60 24.30 '23.70 22.00 18.70 14.50
14 15.10. 13.90° 21.70 20.70 28.40 24.10 24.20 24.00 29.20 22.40 "18.40 15.10
16 15.70 13.60 20.20 20.70 . 22.60 23.60 23,20 22.40 ° 24.00 23.00 17.30  12.80
16 15.90. 13.50 19:00 20.4C 23.40 28.00 24.20 24.70 23.40 22.00 17.60.-21.10
{7 16.40 13.30 19.20 20.50 21.40 23.80 24.90 22.40 23.50 21.20 17.00 11.10
184 12.70 19.80  17.50 21.10 24.00 23.00 25.30 22.90 23.40  22.10 18.90 11.50
18 10.20 14.50 18.10 20.60 24.60 . 22.50 24.10  23.40 22.40 22.50 20.20 11.40
19 9.40 12,10 18.50 21.00 24.60 22.40 24.20 22.90 28.40. 22.20 18.50 11.40
20 10.80 13.00 16 40 21.70 22.50 22.10 23.60 23.20 23.80 23.40 19.00 10.70
21 10.30 16.00 . 21.40 24.10 22.60 23.60 24.10 23.80 ~23.40 19.60 19.20 10.50
22 15,60 16,50 . (9.60 22,00 24.00 23.60 2480 24,00 20.40 21,20 17.90  11.50
28 19.80 16.70  §9.20  22.70 24,00 "24.80 23,10 23.50 " 23.40 21.00 19.20 11.40
24 20.80 14.20 20.00 --24.40 23.70 24.10 23,40 .24.40 23.60 19.50 19.00 {1.60
256 20.80 18.80 21.00 19.50 23.30 23.60° 23.70 24.40 23.50 21.70 16.90 9.70
26 18.90 17.20  21.40 - 21.70 28.49 256.00 24.60 26.10  21.90 21.90 14.70 11.90
27. 19.80 19.J0  23.50 21.90° 24,60 24.20 23.70 24,40 22.20 22.80 15.40 13.30
28 19.00 20.40 21.50  22:00 22.80 23.80 24.40 24.70 22.60 20.50 14.40
29 i6.80 20.650° 23.70 23.40 22.30 24.20 23.80 . 24.80 23.50 15.90 14.00
. 80 4,00 ©20.00 24.80 24.00 23,50 20.90 12.50
Total4sd.10 384.00 597.40 617.80 722.00 706.30 739.00 732.20 712.00 693.40 644.90 394 .80
Avg  14.06 13.70 19.30 20.60  23.30 “33.60 23.80 23.60 28.70 22.40 18.50 12.70




DALY MAXIMUM TEMPERATURE (C) - . Loy
AT HAKJO AGRO MEETEOROLOGICAL STATION CHEANGMAT OF YEAR 1989

19

Oct

_Jan . Feb - Mar Apr May Jun  .Jul  Auwg Sep Nov  Dec -
1 29.30 380,70 39.50- 86.20  36.30 I31.10 H2.70  ¥1.70 34,10 32.60 31.00. 25,40
2 28.90 30.60 96.40 46.20 87.20 82.20 29.70 _ 31.H0 32,00 32.60 31.10 25.60
3 29.10 31.00 - 38.50 36.20° 38.40 32.40 -27.40 33.00 ~32.80 31.60 30.80 27.00 -
4 29.90 31.20 85.00 $8.20 8B.60 '33.20 -32.00 31.60 82.30 27.60 31.00 28.20
5 29.80 30.60 . 86.00 $7.70 - 87.30 31.60 H2.60 30,80  31.50 - 831.00 -30.20 27.20
6 30.70 31.80 - 356.00 . 37.70  U7.10 32.80 30.20 80.10 H0.60 29.70 80.80 26.40
7 29.60 31.50. 83.50 87.20 86.00 u82.30 31.40  382.60- 31.10 .29.20 31.70 28.80 .
8 30.50 32.60 20.60 U7.10 B7.10 82.80 33.60 30.80  30.10 31.30 92,20 28.70
9 29,60 #33.00 29.70 $7.30 47.00 33.30 34.80 30.10 .31.70 41.00 31.50 28.30
10 29.60 /32.90 33.60 87.00 35.20. 31.10 33.80 30.20  32.10 91.60 31.60 28.00
. 11 30.30. 31.60% 34.40 - 98.20 ., 34.40 "31.30 32.10 . 31.90- .31.40 52.00 50.40 28.00
C12 .30.90 30.80 35.70- 37.00  83.60 24.30 30.30 83.50  §2.10 31.00 31.650° 27.70
13 "31.50 381.50°  33.80 87.70 34.50  30.00 31.50 B30.80 30.70 32.50 31.80 29.00
14 32.20 32.00 31.60 -38.90 8240 29.80 31.60 27.50 43.50 .31.60 31.80 28.60
16 30.80 32.20 ~ 36.00° 38.90 31.80 31.30 83.30 30.80 80.90 30.30 30.60 26.50
16 30.10 °32.50 35.60 38.00 29.60 30.80 34,70 31.30° 30.60 29.80° 30.80 27.00
17 30.40 32.70 35.90 37.80 33.40 32.20 35.00 33.00 30.00. 31.50 30.60 26.60
18 30.20 33.20 36.00 38.50 35.60 32.30 34.30 33.50 32.00 30.00 30.30 28.50
“ 18 30.10 84700 U5.80 88.80 . 46.00 82.70 33.40 - 83.70 U42.70 27.20 28.90 25.50
19 .30.00 33.60 36.20 40.00 35.20 33.40 32.00 '31.10 32.60 29.60 28.80 27.00
20" 30.50 . 33.60 . 36.00  39.80 85.60 133.80 50.00 32.60 31.90 28.10 29.00 27.20
.21 30.30 34.60 33,30 38.60 35.40 33,90 33.20 33.60 32.10 30.50 29.40 -28.00
22 30.80 034.20- 365.10 39.10 34;00 32.80 33.20 32.60 29.50 27.30 29.00 28.20 -
23 28.00 34.60 36.60 38.50 .34.70 33.20 31.30 32.60 29.50 30.10.26.90 29.20
24 . 31.40 33.00 36.50 38.40 33.60 $3.80 29.60 28.20 30.50 30.80 27.50 29.00
25 32.80° 34.00 '37.20 36.70 / 36.00 32.80 30.00 .31.30 28.50° 31.30 29.30 29.50
26 32.60 33.90 - 37.10 38.00 31.30 31.80 28,60, 32.80 "30.20 32.00 29.50 29.60
27 33.00 34.80 30.60 37.20 29.80 32.20 30.50. 82.00 31.80 32.00 30.40 30.00
28 31.70 . 34.00 37.50 26.60 31.90 30.70 ~ 32.20 32.10 29.00 2B8.70 30.30
29 31.20 31.50  34.20 - 33.50 " '31.40 .31.30  29.80 30.80 26.60 30.30
-80 . 31.60 35.00 31 .80 350.50  31.30 ©3l.40 : 30.50
Total946.60 912.10 1071.20 1130.60 1067.90. 959.i0 985.30 980.10 940.90 946.90 898.40 8§67.70
Avg 30.50 *'32.60 34.60 37.70 32.00 31.40 30.50 -29.90 28.00°'

.'44.49

31.80 3t.60

.

»

7
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"DAILY MAXIMUM TEMPERATURE (C) .
AT MAEJO AGRO METEUROLOGICAL STATION CHIANGMAL OF

20 .

YEAR 1990

Ja.u_l I*eb ‘Mar Apr’ May ~Jun St AU T Sep - Oct Nov Dec
[ : B
I 10.70 12.60 18.40 19.30 22.60 24.00 2440 24.00 23.70 22.60 21.00 16.30
2 41.90 11.70  18.90 20.00 2RO 24.20 25.00 24.00 29.80 21.90  20.80 17.70
3 11.90 12.40 . 16.30 20.00 . 22.390 24.10 24.80 24 .30 22.90 22.70 21.40 13.40
4 16.40 12.20 1s.10 19.40 22.40 25.30 23.90 23.70 24.00 22.60 22.00 12.30
-5 16,60 12.40 . 17.80 21.50 21,90 23.60 23.80  23.50 23.60 23.60 22.70 13.00
‘6 16.70 17.30 17.10 20.70 23.60. 23.60 24.00 24.20 - 22.50 22.60 23.00 11.80
7 16.00 18.20 17.20 - 18.60 23.10 24.20 24.10 23.20 23.80 23.30 21.10 11.20
8 17.50 17.30 '18.80° °'19.49 23.60 25.80 23.30 . 24.10- 23.70 23.40 22.70 12.10
9 [0.80 °'17.30 17.70 18.20 21.90 24.70 24.650 23.00 23.70.23.00 23.20 13.10
10 8.60 15.80 18.40 _ 21.20 22.30 23.50 23.90 - 24.40 24.20 23.80 16.50 13.60
1 9.00 16.20 18.20 21.10 . 23.00 24.20 24.60- 24.00 24.00 21.80. 14.30 14.20
12 9.10 19.00 19.00 21.30 22.00 25.00 24.60 23.60 28.50 22.60 15.20 14.20
13 13.40 14.90 19.30 21.80 22.90 24.00 24.80 23.50 22.60 23.10 16.80 165.40
14 13.40 13.60 18.30 2t.80 2350 24.80. 22.890 24.20 23.40 21.30 20.80 16.20
15 12.10 12.40 19.40 20.50 23.407 22.80 24.0u 23.80 23.20 19.80 19.00 16.30
16 11.20 14.80 18.000 21.90 23.80 23.50 22.70 29.50 23.50 20.80 15.50 16.80
17 13.00 [13.30 . 19.40 21~.00. 24.20 24.50 23.20 23.70 23.60 20.80 15.00 15.90
,i18 11.00 13.50 19.10 © 22.40  2.80 24.00 22.80 24.40 .23.30 2).30 17.10 16.60
18 11.80 14.60 20.40 | 24.00 239.30 23.70 24.10 22 .40 21.30 21.10 17.30 156.10
19 12.60. 15.60 19.80 .J22'80 C23.00  24.3C 24.30 . 24.(0 21.30 20.90 18.70 16.60
20 18.80 19.80 17.19 - 22.30 23.60 24.70 22.50 94 .20 22.70, 22.20 19.70 18.00
21 17.00 16.00 17.40 23.20 23.70 23.50 - 22.90 32.30 23.80 22.50 21.30 16.80
22 17.10 19.30- 18.00 23.30° 22.70 24.10 23.30 24 .80 24 .20 22.20 21.20 16.20
23 16.40 .17.00 17.80 23.60 23.90 24.30 28.70 26.20 23.70 21.20 18.80 17.30
24 18.00 19.20 20.20 22.90 23.00 24.30 23.40 25.60 22.00 21.30. 20.10 15.70
26 18.30 20.00 20.10 24.00 23.50 23.90 24.20 24.00 21.90 21.90 19.40 14.80
26 .16.10 18.00 18,90 201.90 22.40 24.60 23.80 ~ 23.20 23.00 22.40 23.00 13.10
27 16.60 "17.20 18.60 22.60 23.60° 24.10 24.10 23.60 23.00 22.70 {9.60 13.30
28 14.60 - 18.40 22.80. 23.80 24.20 24.60. 24.70 22.90 21.70 28.40 14.00
29 14.70 . 18.80  21.40  23.90 "23.80 24.20 22,30 23,10 21.40 27.40. 13.19
30 14.00 19.60 . 24.70. 24.60 88,00 . 22.30 | - 13.80
Totald31.60 442.00 672.60 . 644.90 717.00 725.30 741.00 758.80 695.80 684.60 601.00 456.50
Avg 13.90 16.80 18.50 - 21.560 - 29'.I9 24.20  23.90 24 .50 23.20 22.10 20.00 14.70
+
\' w ) )



DAILY MAXIMUM TEMPERATURE (C)
AT NAEJO AGRO METEOROLOGICAL STATION (,HIN%MAI OF YEAR 1990

\

21

Jan, Feb Mar Apr May Jun “dul Aiig Seﬁ Oct Nov Dec
N\ . .
‘1 30.7% 32.80 35.50 36.80 36.10 33.10 32.20 29.90 656.00 32.90 3J2.50 27.50
2 30.5b 31.30 36.50 37.60 34 .50 31.40 32.70 32.40 66.00 31.50 32.10 23.00
3 31.00 82.00 35760 97.00 0 36,60 32 .80 2980 30,80 31,90 31,80 32,30 23.80
4 3i.10 -83.00 34.30 37.60  36.40 82.60 S0.10 3170 31.40° 81.80 382.20 - 26.40 -
5 '31.80 32.50 35.10 32 .10 30.60 32.80 31.20 33.20 - 82.00 30.50 381.70 26.40
6 31.20 32.20 34.60 29.40 34.30 33.00 33.00 32.560 33.10 27.70 31.40 26.00
7 81.30  33.00 34.30 34.00 35.00  34.00 32.60 33.80 32.50 30.30 31.00 27.00
8 31.40 -82.50 31.00  35.60  $4.80 8470 -83.20 34,20 Bi.80 H1.60 30.80 27.50
9 30.50 33.70' 31.10 - 37.50 27.60 32.80 34.30 33.50 " 481.40 31.60 31.00 28.80
10 29.40 33.60 33.00 - 36.40 32.30° 32.80 32.90. 33.060 92.60 29.00 21.50 29.50-
11 29.20 $3.50 34.60 37.50  31.60 33.70 32.20  33.80 32.{0 31.30 27.80 - 29.50
12 29.10 350.70  34.50 87.00  36.00 82.20 50.90 31.60° 31.20 32.30 29.40 30.20
13 30.90 33.30 34 .30 J6.80 36.00 31.00 81.50 32.70 31.50 31.80 30.10 30.80
14 32.50. 33.50  34.00° 37.50 36,00 32.70 $1.10 ° 32.90 29.80 31.60 29.20 31.20
15 .31.00 33.10 = 33.60 38.00 J3.80 32.70 42.20 32.70 30.10 32.30 30.80 29.80
. 16 31.50 82.30 34.50 - 87.90 33.00 32.60 30.30 34.10 30.50  31.80 31.50 30.20
> 17 32.60 32.50 33.80 - 36.90 32.20 J31.30 32. 00 34 .40 31.50 33.90 31.30 30.60
18 30.80 32.80 33.50 © 37.80 30.350 32.60 31.20 .33.20 32,30 32.60 31.60 230.20
18 30.20 33.80 33.60 33.60 30.70 32.80 31.50 '34.80 33.60 32.80 30.80 30.50 -
19 30.00 33.30 32.40 34.50 '33.50 32.20° 28.80 32.70 31.60 33.20 31.60 31.20
20 29.00 26.20 34.50 ° 35.90 33.20 32.30 26.40 '34.5600 31.30 25.00 31.50 31.60
21 30.50 30.50 '34.00. 39.40 31.40 82.00 30.50 36.00 383.30 29.00 28.10 31.00
22 31.80 81.40  36.40 59.80  u2.30 . 81.9s 31.00 -34.50 $3.50 33.00 31.80 80.50
23 80.90 82.50 36.60 40.20 31.30 32.10 '29.20 34.80 31.80 32.10 31.40 29.80
24 380.30 32.00 36.00 38.80 31.30 31.30 92.00 30.40 30.40 32.00 30.00 29.60
25 °28.60 31.50 36.60 37.00 31.50 32.10 30.40 32.70 '31.50 -20.560 30.70 .29.60
26 29.00 33.80 ‘'36.50 36.50 3u.40 10.00 - 31.80 ¥s2.00 .51.90 31.00 30.20 29.50
27 380.50 37 .00 36.50 32.80 29.90 31.60 34.00 32.10 31.70 29.20 30.00
28 31.80 36.60 38.00 31.60 32.20 31.80 34.00 . 31.00 31.70 '29.50 29.70
29 32.20 ° 36.50 33.60. 29.40 83.00 29.00 2550  31.90 82.00 29.80 W0.20
30 382.00 36.90 31.60 31.60 . 27.80 ' .31.380 30.30
Total963.10 904 .50 1074.20 1097 .40 1015.80 970.50 968.90 1016.10 1001.40 970.40 912.60 901.90 '
" Avg. 30.70 16.60  32.80 382.30 31.30. 32.80. 29.10

32.30

34.70

33.40 31.30 30.40

‘
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22

MATNPLOT 1 a1 A2 | A3 | A4 | a5 | a6 | AT | A8 | AVERAGE
(A)  MEDIUM CONTROL
SUBGPLOT
(B) FUNGUS ISOLATES |
 MAERIM 20 20 |19.67{19.33] 20 20 | - | - | 19.83a
MAETANG 20 20 |20 19 |19.67{ 20 | - | - | 17.78a
MAETHA 20 20 |20 [20 [19.33} 20 | - | - | 19.89a
FANG 20 20 |20 |19 |20 | 20 - - | 19.83a
SANPATONG | 20  [13.33 |13.33|11.33(15 | 13 | - | - | 14.33b
AVERAGE | 20 |18.67 |18.6 [17.73|18.8 |18.6 | - | -
) a b b | ¢ | e | b | - | -
C.V. Main plot (&) = 4.07% C.v. Subplot B < 5.25%

.ua1aaantn'lm'mmmmmmanuhumwumﬂmx&rm Tas s Duncan s new multiple range test
at 96% level ’ ‘ |

LSD (t.05) SAME A, DIFF.B = 1.61 LSD (t.05) DIFF.A, SAME B = 1.55
WS Al = SOIL 100% UNINOCULATED |

A3=SOIL + COWDUNG(50+50) INOCULATED ,

= SOIL 100% INOCULATED
A4=501L4R10E STRAW (50+60) INOCULATED
A5=SOIL+COWDUNGH+RICE STRAW (50+25+26) INOCULATED
~SOIL+CONDUNG (T5+25) INOCULATED , A7 = SOIL+RICE STRAW (75+25) INOCULATED
= SOIL+COWDUNCHRICE STRAW (75+12,6+12.5) INOCULATED

-
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MAINPLOT Al A2 A3 Ad Ab.| a8 | A7 | a8 |AVERAGE
(A) . MEDIUM CONTROL
SUBPLOT *
(B)FUNGUS I1SOLATES ‘
MAERIM 20 20 20 ]19.67] 20 |19.33] 20 20 |19.87a
MAETANG 20 20 20 {20 | 20 |16 20 19 |19.37a
MAETHA 20 20 20 [19.67| 20 l14.87| 20 19 |19.17a
FANG 20 20 | 20 |20 19.67]15.67|16.67|18.67|18.83a
SANPATONG 20 4.33 |6.67 |19.87|20 5 10 12.67|12.29b
AVERAGE 20  |16.87 17.33|19.8 |19.93/14.18|17.33]17.87
a b ab a a c ab | ab
C.V. Main plot (A) = 13.38% C.V. Subplot (B) = 12.15%

'4 “w s b [Y) L + [¥] - N '
uaLaaTR R s e e il wuendneiiu Tasl Duncan’s new multiple range test
at 95% level |

LSD(t..05) SAME A, DIFF.B = 3.55

WJ'IEIW!!

Al = SOIL 100% UNINOCULATED ,
A3=S0IL+COWDUNG (50+50) INOCULATED ,

LSD (£.05) DIFF.A, SAME B = 3.62
SOIL 100% INOCULATED
SOILRICE STRAW (50+50) . INOCULATED

A5=SOIL+COWDUNGHRICE STRAW(50+25+25) INOCULATED |

it

AZ

il

A4

A6=SOIL+COWDUNG (75+25) INOCULATED , - A7 = SOIL+RICE STRAW (765+25) INOCULATED

A8=SOIL+COWDUNG+RICE STRAW (75+ 12.5+12.5) INOCULATED
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< [3 F% P < 4 < er | e FY 'l
A177dN 6 ﬂ'lmuomnmmgammaamﬂ Tﬂmﬂﬂﬂ 7 W ﬂ'lmxiﬂ'l‘iﬂ"lﬂﬂﬂﬁﬂ uqm_mﬂ':

208 - |-

MAINPLOT Al A2 A3 | a4 | a5 A6 A7 A8 | AVERAGE
(A) MEDIUM |CONTROL
SUBPLOT .
(B) FUNGUS ISOLATES
' MAERIM 20 20 20 | 20 |20 | 20 20 | 20
MAETANG 20 | 20 20 20 | 20 20 20 | 20 20a
- MAETHA 20 20 20 20 20 20 20 | 20 208
) FANG 20 20 20 |20 |20 |20 | 20/ 20 208
SANPATONG| 20 19 |18.67 |15.33|19.67]14 |17.33{17.83|17.67D
AVERAGE | 20 19.8 [19.73 |19.08]19.93|18.8 |19.47|19.47
a a a ab a b ab ab
- C.V. Main plot. (A) = 3.88% C.V. Subplot (B) - = 3.68%

......

'J & at i ar yof -
AL aaaTmus aFa ez billawuandneiiu Tas il Duncan’s new multiple range test ...
at 95% level :
LSD (t.05) SAME A, DIFF.B = 1.17

'} ;
wigive Al = SOIL 100% UNINOCULATED , A2
{

A3 = SOIL+COWDUNG (50+50) INOCULATED |,

AB
Y
48

I

LsD

A4

(tL.05) DIFF.A, SAME B = 1.18 .
SOIL 100% INOCULATED
SOIL + RICE STRAW (50+50) INOCULATED ..

SOIL+COWDUNGHRICE STRAW (50+25+25) INOCULATED
SOIL+COWDUNG (75+25) INOCULATEDL ,

A7 = SOIL+RICE STRAW (75+265) INOCULATED. ...

SOIL+COWDUNGHRICE STRAW (76+12.5+12.5) INOCULATED
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-

MAINPLOT Al | Az | a3 | a2 | a5 | a6 AT | A8 | AVERAGE
(A) MEDIUM |CONTROL| ‘
SU?PLOT
(B) FUNGUS ISOLATES|
MAERIM 20 | 20 |1s.67|19.33] 20 | 20 - - 19.83a
\
MAETANG 20 20 |20 |19 |19.87| 20 -1 - 19.78a
MAETHA 20 20 {20 |20 |19.23] 20 - - 19.87a
FANG 20 20 |19.e7|18 |20 20 | - |- - 19.78a,
SANPATONG] 20  [14.33]13.33)11.33]15  |12.67| - - 14.44b
AVERAGE 20 |18.87|18.53|17.73|18.8 |18.5 .
a a a b a a
C.V. Main plot (&) = 5.40% C.V. Subplot (B) = 5.52%

uasagaﬂaquﬁqaﬁqﬁnrvnﬁﬂﬂﬁu1ﬁ§éaquumndweﬁu Tag s Dunéan’s new multiple range test
at 95% level

LSDh (t.06) SAME A, DIFF.B = 1.70 LSD (4.05) DIFF.A, SAME B = 1.70
WM Al = SOIL 100% UNINOCULATED , A2 = SOIL 100% INOCULATED

A3 = SOIL+ COWDUNG (50+50) INOCULATED , A4 = SOIL + RICE STRAW (50+50) INOCULATED

"

A5 = SOIL+COWDUNGHRICE STRAW (50+25+25) INOCULATED
A6 = SOIL+COWDUNG (75+25) INOCULATED , A7 = SOIL+RICE STRAW (75+25) INOCULATED
A8 =

SOIL+COWDUNGHRICE STRAW (75+12.5+12.5) INOCULATED
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a1 8 AwiuninesuiiiwiaTan lagiaia 14 Sunaviienisinaan luagehs

MAINPLOT Al A2 A3 A4 A5 | A6 AT A8 | AVERAGE
(A) MED1UM |CONIROL
sUBPLOT
(B) FUNGUS ISOLATES|
MAERIM 20 20 20 [19.67[19.33] 19 20 |19.33] 19.67a
MAETANG 20 20 20 |20 19.6714.67{ 20 |19 19.173
. i ’
MAETHA 20 20 [19.67]19.67[19.33|14 20 |18.33]| 18.87a
FANG 20 20 | 20 |20 19.67|14.67|15.33|18.33} 18.5a
 SANPATONG| 20 4 |6.67 |19.33]16 4.33] 7.67]11 11.12b
AVERAGE 20 16.8 |17.27]19.73]18.8 |13.33|16.6 [17.2
a .abl ab | ab ab c b ac
C.V. Main plot. A = 14.93% C.V. Subplot B) = 14.58%

4 A s A b v aJ i ] .o - .
R L aRaTRME s el e lislaamane i Taad buncan’s new multiple range test
at 95% level , ,
LSD .05 SAME A, DIFF.B = 34.15 IsD (t..05) DIFF.A, SAME B = 4.17

LU RET ] Al = SOIL 100% UNINOCULATED , A2 = SOIL 100% INOCULATED

A3= S)Ilﬁ COWDUNG (50+50) INOCULATED , A4 = SOIL + RICE STRAW (50+50)INOCULATED
AB= SOIL+COWDUNGH+RICE STRAW (50+25+425) INOCULATED _
A6= SOIL+COWDUNG (75+25) "INOCULATED , A7 = SOIL+RICE STRAW (75+25) INOCULATED

A8= SOIL+COWDUNGHRICE STRAW (75+412.5+12.5) INOCULATED
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5!'11')\3?1 9 'il'\u'Juﬂuﬂﬂ'lZ!'lij'ﬂﬂlﬂaﬂ‘iﬂ@liﬂﬂLﬂﬂﬂ 14 1 ﬂ"m"ia\?ﬂqiﬂ'lﬂﬂﬁﬂ uqaﬂvmﬂ

MAINPLOT i Al Az | A3 FYQ Y A6 A7 | A8 | AVERAGE
(A) . MEDIUM |CONTROL
SUBPLOT
(B) FUNGUS ISOLATES |
MAERIM 20 20 20 F 20 20 20 | 20 20 20a
MAETANG 20 20 | 20 | 20 20 20 | 20 20 208
MAETHA | 20 20 | 20 | zo| 20| 20|20 | 20| 208"
FANG 20 20 20 20 20| 20| 20 20 208,
SANPATONG 20 | 19 |18.e7 |15.33}19.33 | 14 |17.33] 17 | 17.88b
AVERAGE . 20 |19.8 |19.73 |19.07|19.87 |18.8 |19.47|19.4
a a ab ab_ a b ab ab .
C.V. Main plot A) = 3.78% C.V. Subplot. (BYy = 3.56%

uaLaRERNEeE el 1aie bitlanauand iy Tasdd Duncan’s new multiple range test
at 96% level

LSD (t.05) SAME A, DIFF.B = 1.13 LSD (t.05) DIFF.A, SAME B = 1.15
WIS Al = SOIL 100% UNINOCULATED , A2 = SOIL 100% INOCULATED
A3= SOIL + COWDUNG (50+50) INOCULATED , A4 = SOIL + RICE STRAW (50+50) INCULATED

A5= Q)ILHX)WDUN(HRICE STRAW (50+25+25) INOCULATED
A6 = SOIL+COWDUNG (75+25) INOCULATED s - AT = SOIL+RICE STRAW (75+25) INOCULATED
A8 =

SOIL+COWDUNGHRICE STRAW (75+12.6+12.5) INOCULATED
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MAINPLOT | at | az|as | as | a5 | a6 | a7 | a8 | AVERAGE
(A)  MEDIUM |CONTROL B
SUBPLOT ‘
(B) FUNGUS ISOLATES |
MAERIM | 20 29 |1s.67|19.33] 20 | 20 - - 19.8a
MAETANG | 20 | 20 |20 |19 Jis.e7| 20 | 4 | - | 19.78a
MAETHA 20 20 120 |20 |19.33] 20 - - | 19.89a
FANG 20 | 20 |19.67|19 " |20 | 20 - - | 19.78a
SANPATONG | 20 [|14.33}13.33}11.33}14.67}12.67] - - | 14.39
AVERAGE 20 |18.87|18.563|17.73|18.73]18.53] - -
a a | b]| b | a| b | - | -
C.V. Main plot (&) = 5.13% C.V. Subplot (B = 6.27%

ua|.aaam'mﬁ'azm'aanmna'wnu‘luumwuana'Nnu' “lagF Duncan’s new multiple range test

at 965% level

~ LSD (£.05) SAMEA, DIFF.B = 1.62

MBI Al = SUIL 100% UNINOCULATED ,

LSD

Al

A3= SOIL + COWDUNG (50+50) INOCULATED , A4

AB
AB

H

(t.05) DIFF.A, SAME B = 1.61
SOIL 100% INOCULATED

SOIL + RICE STRAW (50450) INOCULATED

SOIL+COWDUNGHRICE STRAW (50+25+25) INOCULATED

AB= SOIL+COWDUNGHRICE STRAW (.754.-12.5+12.5) INOCULATED

SOIL+COWDUNG (75426) INOCULATED , A7 = SOIL+RICE STRAW (75+25) INOCULATED
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MAINPLOT | At | Az |as | as | a5 | a6 | A7 | A8 | AVERAGE
(A). MEDIUM  |CONTROL
SUBPLOT % R
(B) FUNGUS ISOLATES _
 MAERIM ‘| 20 20 | 20 |19.67|19 |19 20 |19.33| 19.63a
MAETANG | 20 | 20| 20 |20 [|1s.33[13.67| 20 |19 | 19a
MAETHA | 20 | =20 |19.67|19.67{19.33|13.67| 20 |18.33| 18.83a
FANG 20 |19.67{20 |19.33|19.33|14.66| 15 18.33) 18.29a
| SANPATONG | 20 4 | 6.67|19.33]16.33 4 7.67]11 11 b
. . : i |
' AVERAGE 20 . |16.73|17.27|19.6 |18.47]13 |16.53|17.2
' a A a a a a b a a
C.V. Main plot Ay~ = 15.90% | C.v. bubplot (B) = 15.55%

uasaaannluaaﬂazﬂnﬁiﬂa1ﬂﬂu1uuﬂ11uumnmﬂqnu TasT buncan’s new multiple range test
~ at, 95% level ' ‘ "

 $0¢£®&mA;MW£=4A8, LSD (L:05) DIFF.A, SAME B = 4.48
WELWA Al = SOIL 100% UNINOCULATED ., AZ = SOLL 100% INOCULATED | |
A3= SOIL + COWDUNG (50+50) INOCULATED , ‘A4 = SOIL + RICE STRAW (50+50) INOCULATED
| AB= SOIL+COWDUNGHRICE SIRAW (50+25+25) INOCULATED

AB= SOIL+COWDUNG (75+25) INOCULATED » A7 = SOIL+RICE STRAW (75+25) INOCULATED
AB= SOIL+COWDUNCHRICE STRAW (765+12.5+12.5) INOCULATED
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. MAINPLOT Al | A2 | A3 | A4 | A5 | A6 | AT | A8 | AVERAGE
ar- MEDIUM |CONTROL
SUBPLOT

(B) FUNGUS ISOLATES

MAERIM | 20 20 {20 |20 |20 |20 20 | 20 | 20a
- ' ; ' . 1.
MAETANG | 20 20 |20 |2 |20 |20 20 | 20 | 20a
| MAETHA 20 20 |20 |20 |20 |20 20 | 20 | 20a
FANG | 20 (20 |20 |20 | 20|20 20 | 20 | 20a
f , ‘ ) '
SANPATONG| 20 19 118.67|15.33{19.33| 14 [17.33| 17 | 17.58b
AVERAGE | .20 [19.8 [19.73|19.07}19.87|18.8 |19.47[19.4
a a |ab | ab| a | b |ab | ab
" C.V. Main plot (A) = 3,78% C.V. Subplot (B) = 3.56%

uquaﬁaﬁawuﬁvaﬁuﬁﬂuvﬂﬁwaﬁulﬁﬁﬂ%ﬂnuandjqﬁu Tas3¥ Duncan’s new multiple range test
at 965% level ’

LSD (t.05)SAME A, DIFF.B = 1.13 LSD (t.05) DIFF.A, SAME B = 1.14
WIHIWA Al = SOIL 100% UNINOCULATED , A2 = SOLL 100% 1NOCULATED

A3= SOIL + COWDUNG (60+50)  INOCULATED , A4 = SOIL + RICE STRAW (50+50) INOCULATED

Ab

i

SOIL+COWDUNCHRICE SIRAW (50+25+25) INOCULATED

1

AS SOIL+COWDUNG (75+25) INOCULATED , A7 = SOIL+RICE STRAW (75+25) INOCULATED

A8= "SOIL+COWDUNGHRICE STRAW (76+12.5+12.6) INOCULATED
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MAINFLQT a1 Az | a3 Al as | ae | a7 A8 | AVERAGE
(A) MEDIUM |CONTROL X
SUBPLOT
(B) FUNGUS ISOLATES
MAERIM 20 20 |19.67| 19 |19.67| 20 | - - | 19.72a
MAETANG 20 20 | 20 | 19 l19.33] 20 | - - | 19.72a
MAETHA 20 |20 |20 |19.33|49.33] d0 | - - | 19.78a
- FANG 20 20 {19.33]18.67| 20 | 20 - - | 19.72a
' SANPATONG 20 14 | 13 |10.33[14.33[12.33] - - |. 14b
AVERAGE 20 |18.8 |18.47]17.27|18.53]156.47| - -
. a b be c be be
C.V. Main plot (A) = 5/08% C.V. Subplot (B) 5.36%

J 4 e ae & t e . ‘ > '
ua L anaTm e EnsTaE e liilaaauenansiiu Tas3d Duncan’s new multiple range test

at. 95% level

‘ LSD (t.05)SAME A, DIFF.B =-1.64

s L Ve Al = SOIL 100% UNINOCULATED |,

LSD (t.05) DIFF.A, SAME B = 1.62

AZ = SOIL 100% INOCULATED

A3= SOIL + COWDUNG (50+50) INOCULATED , A4 = SOIL + RICE STRAW (50+50) INOCULATED

A5

SOIL+COWDUNG+RICE STRAW (50+25+25) INOCULATED

A6= SOIL+COWDUNG (75+25) INOCULATED , A7 = SOIL4RICE STRAW (75+25) INOCULATED

A8= SOIL+COWDUNG+RICE STRAW (75+12.5+12.5s INOCULATED -
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R UT e b g e vt e

MAINPLOT ] AL Az | A3 | a4 | A5 | a6 | A7 | A8 | AVERAGE
(A) MEDIUM [CONIROL
SUBPLOT B

(B) FUNGUS LSOLATES

MAERIM | 20 [19.67| 20 |19.33] 19 | 19 | 20 | 19 | 19.5a
MAETANG 20 20 | 2o | 2 |t18.33]13.33] 20 | 19 18.8a
MAETHA 20 | 20 20 |15.67] 19 {13.33] 19 18 18.5a
FANG 20 19.67| 20 |18.67|19.33|14.67]14.33{18.33| 18.12a
SANPATONG 20 4 6.67( 19 [15.33] 4. | 7.33] 7.87| 10.6b
e -
AVERAGE 20 16.67|17.33[19.13(18.2 |12.87|16.13]16.4
a a a a a b b ab
C.V. Main plot (A - l7.08% . \ C.V. Subplot (B = 17.11%

.....

ab 95% level

« L8 «lL.uby SAMEA, DIFF.B = 4,77 , 1LSD «L.0B8) DIFF.A, SAME B = 4.76 )
Wse AL - SOIL LUk UNINOCULATED , A% < SOLL 100% INOCULATED
A= S()iL I LOWDHNG (BU+5L)  INOCULATED , Ad = SOIL + BICE SIR'AW‘ (50+50) INOCULATED
Ab-- b'L)lLHJUWl)l !NC HRICK STRAW (80+25+26) INOCHLATED -
‘Ab';- SOLLACOWDUNG V5425 INOCULATED , A7 = SOLL+RICE STRAW (75+25) INOCULATED
AH- &)1L+(.UW1)I,INU+R1UE SIRAW 7TH+12.6412.5) INOCULATED
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MAINPLOT | a1 A2 | a3 | A4 | a5 | a6 | A7 | A8 | AVERAGE
(A)  MHDIUM |CONTROL |
SUBPLOT

B) FUNGUb IS)LAFE‘? -

MAERIM 20’ |20 | 20 20 20 | 20 20| 20| 20
 MAETANG " 29' 20 20   20 120 | 20 | 20 éb - 20a

MAETHA 20. 20 | 20 20 20 |2 'izo | 20° | 20a

FANG 20 | 20 | 20 20 20 20 | 20 20 : 20a

SANPATONG 0 |19 |is.67 15 19.33. i4 17 | 17 | 17.5a
 * AVERAGE »i | 20 ‘19.av 19.73‘ 19 |19.87 ié.aiAis.A 19.4

»c»v-;yain plot. (o) = 3.83% © C.v. Subplot (B) = 3.60%
mamaam"mmam IDRHIHR’ mmﬂuuc—a )wumﬂm\aﬂu Tt«m 9 Duncan’s new mult,lple range test
at 95% l'evel | o _ .
LSD «t. 05) SAMEA, DIFF.B ‘l  LSD (£.06) DIFF.A, SAME B
m"nmm L AL = SOIL 100% UNINOCULATED , AZ = SOIL 100% INOCULA’I'ED _
A3= SOIL + COWDUNG (50+50) INOCULATED A4 = SOIL + RICE SI‘RAW (60+50)INO(‘ULATED_

Ab

H

SOIL+(1)WDUNG+R.[CE b‘I'RAW (5n+25+35v lNOCULATED
AG- S)ILJ-COWDUNG (754—20) IM)CULA"LED AT = SOLL+RICE STRAW (75+25) IM)CULATED
AB= SOIL+(I)WDUNG+RI(J:. S’lR.AW (75412.5+12.5) INOCULATED
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L4

MAINPLOT 1At az | a3 | a3 ] as | ae | a7 | a8 | AVERAGE
(A) MEDIUM |CONTROL '
SUBPLOT )
(B) FUNGUS 1SOLATES |
MAERIM 0 2 1 4| 4 1| - - 2
. 1 .
MARTANG ) 2 1 a| a 1 - - 2
MAETHA 0 2 1 4| a 1 - - 2
FANG 0 2 |1 ala | 1| - - 2
SANPATONG 0 3 3 al| a 3 - - 2.8
AVERAGE 0 2.2 [1.4 4] 4 1.4 ] - - :
W'TEHW! :
Al = SOIL 100% UNINOCULATED AB = SOIL+COWDUNG+RICESTRAW (50+25+26) INOCULATED
A2 = SOIL 100% INOCULATED A6 = SOLL+COWDUNG(75+25) INOCULATED
A3 = SOIL+COWDUNG(50+60) INOCULATED AT = SUIL+RICE STRAW (75+25) INOCULATED
A4 = SOIL+RICE SIRAW(50+60) INOCULATED A8 = S01L+COWDUNGHRICE STRAW(75+12.5+12.5)

INOCULATED
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MAINPLOT Al A2 a3 | as | a5 | ae | a7 | a8 | AvEmaGE
(A).  MEDIUM |CONTROL

SUBPIUI' . . ‘ S

(B) FUNGUS ISOLATES
MAERIM 0 27| 2z | 5 |33| 3 |33!|a3]| 29
MAETANG 0 3 2 5 | 3.3] 3 |27} 4 | 2.9
MAETHA 0 3 2 5 | 3.7 3 3 4 3
FANG | o 3 2 5 a |*3 3 | a7 3.1
SANPATONG 0 3 3 5 3 3.7l a7 | 4.7 3.4

-~ . AVERAGE 0 2.9 | 2.2 5 | 3.5)|31]33]a4a3]|

W'lzuﬁq : _ | |

Al = SOIL 100% UNINOCULATED . A5 = SOIL+COWDUNG+RICESTRAW(50+25+25) INOCULATED

AZ = SOIL 100% INOCULATED  "AB = SOIL+COWDUNG(75425) INOCULATED

A3 = SOIL+COWDUNG(50+50) INOCULATED A7 = SOIL+RICE STRAW (75+25) INOCULATED

A4 = SOIL+RICE STRAW(50+60) INOCULATED A8 = SOLL+COWDUNGHRICE SIRAW(75+12.5+12.5)
B INOCULATED '
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MATNPLOT 1 a1 A2 a3l as| as | as A7 A8 | AVERAGE
(A) MEDIUM |CONTROL ‘
SUBPLOT
(B) FUNGUS ISOLATES ' .
MAERIM 0 3.7 o 4.7 | & 1 37 |2 2.4
: E
MAETANG o |47 Jo 5 3.7 1 [4.3 |4 2.8
MAETHA 0 3.3 o |5 4 t 3.7 {3 |25
FANG 0 2 |o a7 }3 0 3. | 4 2.1
SANPATONG o |4 |o |5 |4 |1 |43 |a3 |28
AVERAGE 0 3.5 o  l4.9 |3.7 |o.8 |3.8 |3.5
W'Iﬂlﬂq H ;
Al = SOIL 100% UNINOCULATED A5 = SOIL+COWDUNG+RICESTRAW(50+25+25) INOCULATED
A2 = SOIL 100% INOCULATED A6 = SOIL+COWDUNG(75+25) INOCULATED
A3 = SOIL+COWDUNG(50+50) INOCULATED A7 = SOIL+RICE STRAW (75+25) INOCULATED
A4 = SOIL+RICE STRAW(50+50) INOCULATED A8 = SOIL+COWDUNGHRICE STRAW(75+12.5+12.5)

INOCULATED
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/

MAINPLOT Al | Az A3 | a4 | A5 | a6 | A7 | A8 | AVERAGE
(A)  MEDIUM |CONTROL

SUBFLOT | .

(B) FUNGUS ISOLAIES
MAKRIM 0 4 1- 5| 3 1 | -] - 2.3
MAETANG 0 4 1 5 3 1 -l - 2.3
MAETHA o 4 1 .} 5 3 1 1 - - 2.3
FANQ _- 0 4 1 | 5 | 3 1 -1 - 2.3
SANPATONG 0 4 2 5 3 2 -1 - 2.7
AVERAGE 0 4 | 1.2] 5 3 | 1.2 - -

LU

Al = SOIL 10U% UNINOCULATED A5 = SOIL+COWDUNG+RICESTRAW (50+25+25) INOCULATED

AZ = SOIL 100% INOCULATED A A6 = SOIL+COWDUNG(75+25) INOCULATED

A3 = SOLL+CONDUNG(50+50) INOCULATED A7 = SOIL+RICE STRAW (75+26) INOCULATED

A4 = SOLLHRICE STRAW(50+50) INOCULATED A8 = SOIL+COWDUNCHRIGE STRAW(75+12.5+12.5)
' - INOCULATED '
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MAINPLOT _ Al , A2 A3 | a1 | a5 | as | ar | AB | AVERAGE
(A) MEDIUM |CONTROL ,
(B) FUNGUS ISOLATES
' MAKRIM 0 3 2 5 3 3.8 3 3.7 2.9
MAETANG 0 4 2 5 3 4 | 3 | 3.7 3.1
MAETHA 0 3 | 2.3 5 | 3.3|36] 3 |3.7 3
FANG 0 3 |23l 5 |33 3 |3.4| 2 3
SANPATONG 0 3.6 | 3.3 5 | s3] a |4a7]43| 3.5
AVERAGE 0 3.3 | 3 5 | 3.2 3.6 3.4/ 3.9
Wl’lﬂl.mg : '
Al = SOIL 100% UNINOCULATED A5 = SOIL+COWDUNGH+RICESTRAW (50+25+25) INOCULATED
Az = SOIL 100% INOCULATED A6 = SOIL+COWDUNG(75+25) INOCULATED
A3 = SOIL+COWDUNG(50450) INOCULATED A7 = SOIL+RICE STRAW (76+25) INOCULATED
A4 = SOIL+RICE STRAW(50+50) INOCULATED A8 = SOIL+COWDUNG+RICE STRAW(75+12.5+12.5)

INOCULATED
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MAINPLOT : Al A2 Az | A4 | aB A6 | A7 | AB | AVERAGE
CA) MEDIUM [ CONITROL !
SUBPLOT -4
(B) FUNGUS ISULATES
MAERIM U 4 %) 5 1 0 1 1 1.5
MAKTANU U 3.3 0 6 4 1 4 4 2.7
MAEI'HA 0 1.7] o B 4 0 4 1 2
= [P N .
FANU 0 i 0 5 1 0 2 1 1.2
SANPA FOMG ¢ 3.31 0 5 | 431 1 3 | 3.3 2.5
AVKRAUEK U g7 0 b 2.9 1 0.4 28] 27
’WI‘I!’M‘HB! H
AL - SOLL 1OU% VNINOCULATED AS - SOLL+COWDUNGHRLCESTRAW (50+25+25) INOCULATED
AZ - SOIL lOu% INOCHLATED AG = SOILACOWDUNG(75+25) INOCULATED

A3 - BOLLFCOWDUNG 504500 INOCULATED AT - SOIL+RICE STRAW (754-25) INOCULATED
Al - BHOURICE SPRAWBUH60) INOCULATED A8 = SOIL+COWDUNGHRICE STRAW(75+12.5+12.5)
INOCULATED °





