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Abstract

Agriculture is an important role in livelihoods and half of the area in country is utilized agriculture. The
most of the lands are used for rice cultivation. The problem in dry season is low production. The aim of this
study was to determine the effect of four brassinosteroids: 0, 0.005, 0.02, and 0.04 ppm with Trichoderma sp.
4 levels: 0, 1, 2, 3, kg per 100 iiters. of water. In KDML 105 rice, drought at the age of 30 and 75 days. The
experimental design was Factorial in CRD including 16 treatments with 3 replications. Data collection at the
age of 45 days after harvesting. It was found that the number of shoots per plant and the resistance to wilting
increased with 0.02 ppm brassinosteroids plus Trichoderma sp. of 3 kg per 100 liters of water. Peak at 13.67
plants per hill by use of 0.04 ppm of brassinosteroids in combination with Trichoderma sp. was 1 kg per 100
liters of water, giving the highest resistance to suturing at 1.00 points. For data collection on 90 days after
plant result was higher plant height with Trichoderma sp. 2 kg per 100 lit of water. The leaf area was highest
when used with 0.4 ppm of brasinosteroids plus Trichoderma sp. of 1 ke per 100 liters of water. Most
chlorophyll SPAD use brassinosteroids 0.005 ppm together with 2 kg per 100 L. of water. The rate of
photosynthesis increased with the use of Trichoderma sp. 2 kg per 100 lit of water alone. And the water
retention rate decreased. When using brassinosteroids 0.02 ppm with Trichoderma sp. 1 kg per 100 liters of
water. At the age of reproduction, the percentage of seeds was highest when used with 0.04 ppm of
brassinosteroids plus Trichoderma sp. of 2 kg per 100 liters of water. Root dry weight increased with 0.005
ppm Brassicosteroids. Dry weight increased with 0.005 ppm brassinosteroids plus 1 kg bodyweight. 100 liters
of water. Therefore, the use of brasinosteroids together with Trichoderma sp. can help KDML 105 rice tolerate

drought. Growth and yield were increased.

Keywords : Khao Dok Mali 105, Brassinosteroids, Trichoderma sp. and Drought resistance
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Table 1 Height, tillers per plant, leaf area, SPAD Unit and drought scoring of KDML 105 at 45 days after plantation

Treatment Height (cm) Tillers per plant Leaf area (cm’) SPAD Unit Drought scoring
Br 0 ppm 58,521 10.750° 0.9092 37.904 4.25"
Br 0.005 ppm 56.417" 10917° 0.8758 38.725 a67"
Br 0.02 ppm 57.333" 11.417° 0.7542 37.442 483"
Br 0.04 ppm 58.448° 10.500" 0.7058 39.849 3.00"
Trichoderma 0 kg/ 100 L 59.000" 10.583" 0.7283 37.900 467"
Trichoderma 1 kg/ 100 L 57.250° 10.000° 09142 38.786 3.00°
Trichoderma 2 kg/ 100 L 58.198" 11.000" 0.8383 37.842 458°
Trichoderma 3 kg/ 100 L 56.271° 12.000" 0.7642 39.392 450°
Br 0 ppm + Trichoderma 0 kg/ 100 L 58.667 " 11.000"° 0.6467 37.700 4.00"
Br 0 ppm + Trichoderma 1 kg/ 100 L 58.667" 9.333™ 0.9667 40.117 a.67"
Br 0 ppm + Trichoderma 2 kg/ 100 L 62.000° 12.333™ 1.1267 34.633 4.00°
Br 0 ppm + Trichoderma 3 kg/ 100 L 54.750° 10.333" 0.8967 39.167 433"
Br 0.005ppm + Trichoderma 0 kg/ 100 L 58.667° 12.000"° 0.8267 34.300 a.67"
Br 0.005ppm + Trichoderma 1 kg/ 100 L 56.667" 11.333°° 0.9500 40.800 433"
Br 0.005 ppm + Trichoderma 2 kg/ 100 L 54.333° 9.000° 0.7900 39.567 a.67"
Br 0.005 ppm + Trichoderma 3 kg/ 100 L 56.000" 11.333°° 0.9367 40.233 3.00™
Br 0.02 ppm + Trichoderma 0 kg/ 100 L 58.000° 9.667" 0.9167 40.700 3.00™
Br 0.02 ppm + Trichoderma 1 kg/ 100 L 58.333° 11.333"° 0.8167 34.467 300"
Br 0.02 ppm + Trichoderma 2 kg/ 100 L 55.000" 11.000"" 0.7700 36.500 467
Br 0.02 ppm + Trichoderma 3 kg/ 100 L 58.000° 13.667° 05133 38.100 467"
Br 0.04 ppm + Trichoderma 0 kg/ 100 L 60.667° 9.667" 0.5233 38.900 300"
Br 0.04 ppm + Trichoderma 1 kg/ 100 L 55333 " 8.000 0.9233 39.762 1.00°
Br 0.04 ppm + Trichoderma 2 kg/ 100 L 61.458° 11.667"° 0.6667 40.667 300"
Br 0.04 ppm + Trichoderma 3 kg/ 100 L 56.333° 12667 0.7100 40.067 4.00°
F-test ns ** ns ns *
CV. (%) 7.90 11.93 35.65 7.78 22.06

ns= non-significant, *significantly different at P<0.05, ** significantly different at P<0.01

“Different superscripts in the same column indicate the significant differences (P<0.05)

Br = Brassinosteroids, Trichoderma = Trichoderma sp.
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Table 2 Photosynthesis of KDML 105 at 90 days after plantation

Treatment

Intercellular CO, concentration: Ci Evaporation: E

(umol mol™)

(mmol H,0 m™s™)

Photosynthesis: A
21
(umol CO, m s )

Br 0 ppm 117.95" -3.5442" 17.998"
Br 0.005 ppm 297.62° 36217 11.712°
Br 0.02 ppm 295.66° -3.8308" 10.203°
Br 0.04 ppm 42657 -3.6583" 11.695°
Trichoderma 0 kg/ 100 L 299.13° -3.4142° 13.257"
Trichoderma 1 kg/ 100 L 302.81° -3.5875" 12.229"
Trichoderma 2 kg/ 100 L 232.10° -3.5358" 14.347°
Trichoderma 3 kg/ 100 L 303.76" 41175 11.775°
Br 0 ppm + Trichoderma 0 kg/ 100 L 119.88" -3.7733" 18.127°
Br 0 ppm + Trichoderma 1 kg/ 100 L 12531" 3.9533" 17.910°
Br 0 ppm + Trichoderma 2 kg/ 100 L 107.96° -3.8000™ 19.113°
Br 0 ppm + Trichoderma 3 kg/ 100 L 11867° -2.6500" 16.843"
Br 0.005 ppm + Trichoderma 0 kg/ 100 L 390.29"° -3.0900" 13.393"
Br 0.005 ppm + Trichoderma 1 kg/ 100 L 315.46° -3.4300™ 9.827
Br 0.005 ppm + Trichoderma 2 kg/ 100 L 217.00" -2.8133" 14.157°
Br 0.005 ppm + Trichoderma 3 kg/ 100 L 267.71% 51533 9.473"
Br 0.02 ppm + Trichoderma 0 kg/ 100 L 225.63" 36667 11.167
Br 0.02 ppm + Trichoderma 1 kg/ 100 L 345.00° -2.5833" 9.650°
Br 0.02 ppm + Trichoderma 2 kg/ 100 L 224.25" 40167 11.863""
Br 0.02 ppm + Trichoderma 3 kg/ 100 L 387.75"° 5.0567" 8.130°
Br 0.04 ppm + Trichoderma 0 kg/ 100 L 460.71° 31267 10.343"°
Br 0.04 ppm + Trichoderma 1 kg/ 100 L 425.46" 4.3833" 11.530°"
Br 0.04 ppm + Trichoderma 2 kg/ 100 L 379.21° 35133 12.253°
Br 0.04 ppm + Trichoderma 3 kg/ 100 L 440.92" 36100° 126537
Ftest - " -~
CV. (%) 16.80 26.79 8.68

*significantly different at P<0.05, ** significantly different at P<0.01

Different superscripts in the same column indicate the significant differences (P<0.05)

Br = Brassinosteroids, Trichoderma = Trichoderma sp.
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Table 3 Height, leaf area and SPAD Unit of KDML 105 at 90 days after plantation

Treatment Height (cm) Leaf area (cm’) SPAD Unit
Br 0 ppm 91.583™" 38.421° aa.154°
Br 0.005 ppm 95.667" 36.162° 44,576
Br 0.02 ppm 94.438" 30771 44.194°
Br 0.04 ppm 98.646 " 29336 44.242°
Trichoderma 0 kg/ 100 L 94.70" 32,018 45.947°
Trichoderma 1 kg/ 100 L 92.08" 35.866" 41871°
Trichoderma 2 kg/ 100 L 100.65" 37.589° 47.167°
Trichoderma 3 kg/ 100 L 9291% 29216 42.181°
Br 0 ppm + Trichoderma 0 kg/ 100 L 8646 40777°° 48.200™°
Br 0 ppm + Trichoderma 1 kg/ 100 L 76.67° 37267 41983
Br 0 ppm + Trichoderma 2 kg/ 100 L 105.33° 41.722™ 46.300™°
Br 0 ppm + Trichoderma 3 kg/ 100 L 97.88"° 33.918"° 40.133"
Br 0.005 ppm + Trichoderma 0 kg/ 100 L 88.00"° 38.695 45.000™°
Br 0.005 ppm + Trichoderma 1 kg/ 100 L 93.00"" 26.791" 43.967"°
Br 0.005 ppm + Trichoderma 2 kg/ 100 L 104.00™ 42.897" 51167
Br 0.005 ppm + Trichoderma 3 kg/ 100 L 97.67"" 36.263"" 38.171°
Br 0.02 ppm + Trichoderma 0 kg/ 100 L 103.33™ 28.943" 49.921"
Br 0.02 ppm + Trichoderma 1 kg/ 100 L 97.33"" 35.193 40.200"
Br 0.02 ppm + Trichoderma 2 kg/ 100 L 94.00"° 32003 44233
Br 0.02 ppm + Trichoderma 3 kg/ 100 L 83.08" 26.943" 42.421°
Br 0.04 ppm + Trichoderma 0 kg/ 100 L 101.00"™ 19.657" 40.667"°
Br 0.04 ppm + Trichoderma 1 kg/ 100 L 101.33™ 44.212° 41333
Br 0.04 ppm + Trichoderma 2 kg/ 100 L 99.25"° 33.733"° 46.967"°
Br 0.04 ppm + Trichoderma 3 kg/ 100 L 93.00"° 19.741" 48.000°
F-test ** * *
CV. (%) 7.59 10.06 10.89

*significantly different at P<0.05, ** significantly different at P<0.01

“Different superscripts in the same column indicate the significant differences (P<0.05)

Br = Brassinosteroids, Trichoderma = Trichoderma sp.
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(Benitez et al., 2004)

Table 4 Grain weight, filled grains, root length, root dry weight and stem dry weight of KDML 105

Treatment Grain weight (g)  Filled grains (%) Root length (cm) Root dry weight (9) Stem dry weight (g)
Br 0 ppm 24875 83.036 47.182° 11.978" 2056
Br 0.005 ppm 2.4364° 82.518" 47.958° 22.185° 3.439"
Br 0.02 ppm 2.4657° 83.595" 46.781° 18.392° 2982
Br 0.04 ppm 25471° 88.412° 49.167° 16.961° 3.142°
Trichoderma 0 kg/ 100 L 25137" 78503 49.120" 16.287° 2510"
Trichoderma 1 kg/ 100 L 2.4215° 84.038" 47.708" 17.339° 3.136°
Trichoderma 2 kg/ 100 L 25267" 89.403° 47.125° 21385 2923"
Trichoderma 3 kg/ 100 L 2.4746° 85.617" 47.135° 14.505" 3.052°
Br 0 ppm + Trichoderma 0 kg/ 100 L 2.6023° 90557 51.979° 6.401" 25717
Br 0 ppm + Trichoderma 1 kg/ 100 L 2.3236° 81.116" 43.167° 8.792" 1973%
Br 0 ppm + Trichoderma 2 kg/ 100 L 26256° 77.952° 49.000° 12,344 1.220°
Br 0 ppm + Trichoderma 3 kg/ 100 L 2.3984° 82519 44.583° 20337 2453
Br 0.005 ppm + Trichoderma 0 kg/ 100 L 2.4029° 71.010" 46.500° 35.018° 2.470°
Br 0.005 ppm + Trichoderma 1 kg/ 100 L 2.4977° 76577 49.333° 20.280° 3.908"
Br 0.005 ppm + Trichoderma 2 kg/ 100 L 2.4755° 87355 47.167° 18.657™ 3.560""
Br 0.005 ppm + Trichoderma 3 kg/ 100 L 23696 95.131° 48.833° 14,785 3817"
Br 0.02 ppm + Trichoderma 0 kg/ 100 L 2.4976° 57.079 45.833° 9.204"" 2270
Br 0.02 ppm + Trichoderma 1 ke/ 100 L 2.3628" 88.882"" 49.833° 27691 3347
Br 0.02 ppm + Trichoderma 2 kg/ 100 L 24741° 94.436"° 46.000° 22.296" 3557
Br 0.02 ppm + Trichoderma 3 kg/ 100 L 2.5081° 93.983"° 45.458° 14.376°° 2.756""
Br 0.04 ppm + Trichoderma 0 kg/ 100 L 25521° 95.368" 52.167° 14.486"° 2.723°°
Br 0.04 ppm + Trichoderma 1 kg/ 100 L 25019° 89.576° 48.500° 12596 3314
Br 0.04 ppm + Trichoderma 2 kg/ 100 L 25318° 97.869° 46.333° 32.242" 3.353™°
Br 0.04 ppm + Trichoderma 3 kg/ 100 L 2.6025° 70.833" 49.667° 8.521" 3.180"°
F-test ns ** ns ** **
CV. (%) 6.15 3.37 10.46 18.18 19.85

ns= non-significant

*significantly different at P<0.05, ** significantly different at P<0.01

Different superscripts in the same column indicate the significant differences (P<0.05)

Br = Brassinosteroids, Trichoderma = Trichoderma sp.
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