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PLANT BIOTECHNOLOGY

Molecular Genetics Evidence for Gametophytic Selection for Heat Tolerance
in Maize (Zea mays L.)

ASHUTOSH SINGH

IN the present study, the effect of pollen selection for heat tolerance in the F
1
 generation on the frequency of heat tolerant

plants in F
2
 generation was studied. The heat susceptible inbred line BTM4 was crossed to heat tolerant BTM6 and the true

F
1
 plants were identified using two SSR markers. Three different methods of pollen selection for heat tolerance; incubating

the freshly dehisced pollen grains of  F
1
 plants at 36 0C for three hours in growth chamber (GRC), dry bath (DB) before selfing

and growing F
1
 plants during summer at ARS, Bheemarayanagudi producing selected F

2
 (GRC), selected F

2
 (DB) and

selected F
2
 (BGD), respectively. The control F

2 
was also produced without heat treatment to pollen grains. The control and

selected F
2 
populations were compared for heat tolerance by selfing the F

2
 plants with heat stressed pollen grains. The

selected F
2
 (GRC) showed significantly higher cob diameter, number of seeds per cob and seed yield per plant compared to

control F
2
 under stress suggesting its superiority over other methods and also positive effect of pollen selection for heat

tolerance. One selected F
2
 and one control F

2
 populations were studied for the segregation of twenty polymorphic SSR

markers. The 2 test suggested that the control F
2
 showed 1:2:1 ratio for 19 out of 20 markers while in selected F

2
 only two

markers recorded Mendelian inheritance. The frequency of alleles from tolerant parent was more in selected F
2
 providing

molecular genetic evidence for the positive effect of pollen selection. The heat tolerance of F
4
 generation progenies of the

same cross suggested that the cyclic pollen selection for heat tolerance in F
1
, F

2
 and F

3
 generations has significantly

improved the  tolerance of the progenies. The results suggest that the pollen selection is an effective strategy for improvement
of heat tolerance in plants.
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SOIL SCIENCE AND AGRICULTURAL CHEMISTRY

Assessment of Soil Carbon Stock under Arecanut and Coconut Plantations in Karnataka

R. VASUNDHARA

A study was undertaken across different agro-climatic zones (ACZ) of Karnataka, with an objective to assess the vertical
distribution of soil carbon stock in coconut and arecanut plantations. The higher soil carbon stock was found in arecanut
(2.71 kg m-2) as compared to coconut (2.32 kg m-2) plantations. Significantly higher soil carbon stock was observed in hilly
zone (3.25 kg m-2) followed by southern transitional zone (2.52 kg m-2), coastal zone (2.51 kg m-2), southern dry zone
(2.3 kg m-2), and eastern dry zone (1.96 kg m-2). Irrespective of crops and zones, arecanut soils had higher carbon content
than coconut soils. The pooled data revealed that surface (0-30 cm) soil depth had 35.7 and 36.4 per cent higher carbon stock
in arecanut and coconut, respectively as compared to sub-surface soil depth. In sub-surface soil (30-120 cm), 64.3 and 63.6
per cent soil carbon stock was noticed in arecanut and coconut, respectively. Significantly (p<0.05) higher soil carbon stock
was recorded within 0 - 30 cm (3.63 kg m-2) soil depth and it was found to decline with depth. The interaction effect between
crops, zones and depths was found to be significant for soil organic carbon in plantations across ACZ’s. Significant
difference was observed for dehydrogenase (DHA), alkaline phosphatase (ALP) and acid phosphatase (ACP) in arecanut
and coconut soils but no difference was observed for available N, P

2
O

5
 and K

2
O. A significant positive correlation was

observed for different carbon pools with pH, clay, CEC, available N, P
2
O

5
 and K

2
O, DHA, ALP and ACP activity and negative

correlation with sand and bulk density of soil. In general, low management attained less soil carbon status in whole soil
profile (0-120 cm) than the high level management in both crops representing all agro climatic zones.
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