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Abstract

Ortet selection in rubber from polycross mother trees grown in stress prone areas is one of the mandate for developing
new generation rubber clones for the non-traditional regions. Aiming at this, experiments were laid out at two Regional
Research Stations of Sub-Himalayan range of North Eastern India, viz. Nagrakata in Jalpaiguri district of West Bengal
and Sarutari in Kamrup district of Assam. The weather of both the stations was different from each other especially on
the basis of temperature (T _ and T ) and total annual rainfall. Effect of such variations in weather condition had
reflected on growth and yield performance of the seedlings. The collective mean yield of trees showing yield above the
average block yield every years over eleven years (category |) was much lower at Nagrakata (44.84 g tree? tap?) than
Sarutari (53.29 g tree* tap™®) but it was opposite in category |1 where the trees showed above average yield for ten years
over eleven years. In view of the yield performance at Nagrakata, the mother tree NGK 203 was the top ranker (69.79 g
tree? tap™) followed by NGK 47 (55.40 g tree* tap®) with low CV (37.11% and 35.33% respectively) and appreciable
winter yield contribution (53.92% and 52.17% respectively); at Sarutari, it was GWH 245 (86.74 g tree™ tap™) followed
by GWH 286 (81.14 g tree* tap™) with CV of 55.01 per cent and 40.35 per cent, respectively and winter yield contribution
of 48.33 per cent and 43.61 per cent, respectively. Study on adaptation of potential mother trees to two different weather

conditions was compared.
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Introduction

Hevea brasiliensis, a tree crop having wide
adaptive potential to adverse climatic conditions
when cultivated in non-traditional region not only
manages to cope with the abiotic stress viz. low
winter temperature (cold stress - Priyadarshan et al.,
2000; Meenatoor et al., 2000; Reju et al., 2002 and
2007; Mondal et al., 2007b; Das et al., 2010) or
high summer temperature (drought stress —
Devakumar et al., 1998; Chandrashekar et al., 1998;
Gupta and Edathil 2001; BalKrishnan et al., 2007),
high or below optimum rainfal (Dea et al.,1997),
high wind speed (Priyadarshan et al.,1998 a and b)
but also with the biotic stress like powdery mildew
disease (Mondal et al., 20078). The common practice
of propagating rubber plantsisthrough bud grafting
— a method where source of stock and scion is

different. The question of compatibility/
incompatibility of the bud-grafted trees under the
biotic/abiotic stress arise at this point.

High yield, high biomass, disease tolerance
etc. are the mgjor desirable attributes which are
achieved through breeding; however, it is time
consuming and success is fortuitous. A more
practical approach would be phenotypic selection
of offspring(s) raised from naturally occurring
polycross seeds at the nurser/juvenile stage and
finally, selecting mother trees on the basis of growth
and yield performance. Secondary characters like
high biomass, disease tolerance, wind-fast etc. also
carry egual weightage because susceptibility to any
oneof themwould affect the primary character. Final
evaluation would be performed in the second
generation through budgrafting of the selected

*Corresponding Author: gitalidas@rubberboard.org.in

163



mother ortets at the nursery level. Keeping thisin
view, an attempt was made to plant seedlingsin two
different climatic conditions of Northeast India are
in Kamrup district of Assam and the other in
Jalpaiguri district of West Bengal to screen region
specific planting material.

Materials and Methods

Study was initiated in two different regions
viz. Nagrakatain Jalpaiguri, district of West Bengal
and Sarutari in Kamrup, district of Assam. The
terrain of Nagrakata (Table 1) reveded that it is
situated more towards northern side (latitude 26°43
N) of the Sub-Himalayan North East Indiathan from
Sarutari (26°35" N); longitudinally Sarutari is more
towards eastern side (90°52" E) than Nagrakata
(88°26" E). Sarutari has hilly terrain with atitude
ranging from 50 to 105 m above MSL whereas,
Nagrakataisaflat land at an atitude of 69 m above
MSL. Mean of al meteorological data on weekly
basis for both the sites were collected from the
meteorological observatory situated inside the
plantation.

Onethousand polyclonal seedswere collected
from the Hevea Breeding Sub-Station at
Kanyakumari district of Tamil Nadu for each of the
stations. Three hundred and fourty high vigour
seedlingswere planted at Sarutari in Kamrup district
Assam in 1987 and 290 high vigour seedlings were
planted at Nagrakata in Jalpaiguri district of West
Bengal in 1990 separately. Completely randomized
design with a spacing of 5 m x 5 m was adopted
(single tree single plot). The final plant stand at
Nagrakata was 178 and that at Sarutari was 270 at
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the 8" year after planting. Girth data was recorded
at 110 cm height for both the experiments at panel
opening time after 8 yearsof planting and final girth
datawastaken at 12" year after tapping. Timber yield
of plantsat 20" year of planting wascalculated using
girth and first branch height following true volume
method (Chaturvedi and Khanna, 1982). Biomass
was estimated at 20" year of planting from girth
following the equation developed by Shorrocks
et al. (1965). Yield data was recorded since the
opening of the panel; however, to get dependable
yield datafor analysis, eleven consecutiveyearsdata
were taken after 2 year of tapping till 12" year at
Nagrakata and after 3 year of tapping till 13" year
at Sarutari. The tapping system adopted for the
experiment was §/2 d2 6d/7. The average yield of
the population/block for each year was calculated
and trees showing above population average yield
every year (for eleven consecutive years) were
selected as the best yielder. This was followed by
the trees showing above average yield for ten years
over eleven years of tapping. Such a stringent
selection procedure was preferred to ensure the
consistency of high yield performance/potential of
the seedlings throughout the eleven tapping years
under the agro-climate of two different regions.

Monthly yield data.of each plant was collected
ondry rubber yield basisevery year. Crop efficiency
was cdl culated considering mean yield (g tree! tap?)
and mean of tapping panel length (cm). Visual
scoring on wind damage, tapping panel dryness
(TPD), powdery mildew disease (PMD) was
undertaken for the last three consecutive years of
tapping. Scoring on PMD incidence was done under

Table 1. Meteorological parameters of two experimental stations (mean of twelve yearsweather data)

Mean of weekly climatological parameters

Place T max T min Sunshine  Wind speed RH morning RH evening  Total annual

(°C) (°C) (hr) (ms? IST0625 (%) 1ST1325 (%) rain fall (mm)

NW W NW W NW W NW W NW W NW W NW W
Nagrakata, Mean 314 271 232 123 44 65 18 14 9 9 74 58 3587 226
Jalpaiguri, Range 257 163 146 042 00 00 00 00 76 72 3 29 2798 53
West Bengdl to to to to to to to to to to to to to to
(mean of 1998 - 2009) 348 332 277 247 102 105 38 89 99 99 98 97 4540 550
Sarutari, Mean 320 274 232 147 49 66 13 22 91 86 76 61 1214 134
Kamrup, Range 230 185 155 083 00 00 00 00 70 51 41 32 661 20
Assam to to to to to to to to to to to to to to
(mean of 1995 - 2006) 362 3H2 259 224 102 100 87 94 99 9% 98 88 1646 328

Non-winter (NW) = April to September ~ Winter (W) = October to March
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sulphur dusted condition. All the experimental plants
wererainguarded and routine cultural practiceswere
followed as per the schedule of the Rubber Board.
Data were subjected to analysis of variance in
Microsoft Excel considering RRIM 600 asthe check
clone.

Results and Discussion

The meteorological data of the two stations
viz. Sarutari and Nagrakata was tabulated (Table 1)
with the average values of 52 meteorological weeks
over 11 years, dividing the weather as non-winter
(NW) (April to September) and winter (W) (October
to March) period. The temperature data indicated
that the fluctuationin T . between NW and W was
wider in both the regions compared to that in T ___ .
There was not much variation in morning and
evening relative humidity (RH_and RH ) exceptin
the RH_ in Nagrakata where, it was lower during W
than that in NW period. The sunshine hours was
more during W period than that in NW period. The
mean total precipitation during NW was more than
that during W period because the rainy days are
concentrated more during NW period. Thus, in both
the regions the trend of weather fluctuation was
similar.

While considering the absolute values of
weather parameters in both the regions, Nagrakata
was found to be cooler than Sarutari. The annual
mean T . during NW and W period in Nagrakata
was 23.2 °C and 12.3 °C respectively and that of
T ., was31.4°Cand27.1 °Crespectively, wheress,
in Sarutari T . during NW and W period was
23.2°Cand 14.7°C, respectively that in T __ it was
32.0°C and 27.4 °C, respectively. Total annual
rainfall in Nagrakata was significantly higher than
that of Sarutari. The weather parameters of both the
stations revealed that the weather at Nagrakata is
widely different from that at Sarutari where
polycross progenies were cultivated in block.
Therefore, comparing the performance of polycross
seedlings in these two widely different weathers of
North Eastern India is worth investigating.

In the present study, selection of outstanding
performers was done on the basis of yearly average
rubber yield. Dataon yearly mean yield of each year
was cal culated and trees showing yield above/ bel ow
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the average population yield for each year was
considered for the study. At Nagrakata, out of 178
tapping plants only four trees viz. NGK 43, NGK
224, NGK 136 and NGK 55 (Table 2a) showed
above the average block yield every year for eleven
consecutive years (category ). The coefficient of
variance (CV) per cent of yield over years of NGK
224 and NGK 136 treeswere high (above 40) except
in NGK 43 (5.51) and in NGK 55 (32.13). Crop
efficiency inthe high yielding mother treesviz. NGK
55and NGK 136was1.4gtreetapicmiand1l.1g
tree’! tap* cn? respectively, whereas, for the other
two it waslessthan one. In general, the contribution
of BO2 panel was more (57.64 g tree? tap™) than
BO1 panel (40.12 g tree tap™®) except for NGK 136
where, the difference was narrow. Winter yield
contribution ranged from 42 to 54 per cent that
indicated less variation between the NW and W
yield. A second group (category I1) of high yielding
mother trees was selected at Nagrakata based on
above average yield for consecutive ten years over
eleven years of tapping (Table 2a). Out of 178
tapping plants, eleven trees were found to be in this
category. Theyield of thesetrees ranged from 35.05
gtree! tap™to 69.78 g tree? tap™. The CV per cent
of the second group varied from 29.89 to 41.95 with
crop efficiency ranging from 1.0 g tree’ tap*cm* to
1.9gtreettapicmt. Theoveral yield of BO2 panel
of this group was lower than the category |. Winter
yield contribution ranged from 45.34 to 60.84 per
cent with an exception of NGK 146 whereit was 37
per cent only. The best performer in this category
was NGK 203 with 69.79 g tree! taptyield with a
crop efficiency of 1.87 g tree! tap* cm™ and low
CV (37.11%).

Out of 270 seedlings at Sarutari, fourteen
mother trees (Table 2b) showed above averageyield
for eleven consecutive years (category 1). Annua
average yield of these fourteen plants ranged from
32.55 g tree! tap™* to 86.74 g tree? tap* with
collective mean of 53.29 g tree! tap™*. Highest yield
was found in GWH 245 (86.74 g tree! tap™)
followed by GWH 286 (81.14 g tree! tap™). The
CV per cent of this category varied from 18.20 to
55.01 and the mean crop efficiency of the category |
was 1.51 g tree? tap* cm™. Yield performance of
BO1 pand (population average 43.02 g tree! tap™?)
was lower than that of the BO2 panel (64.35 g tree?
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Table2 (a). Pattern of yield in selected mother trees at Nagrakata showing above average block yield from polyclonal block compared to
RRIM 600
Name of mother plants Annual average CV of annual Crop efficiency Average yield Average yield Winter yield
yield over eleven average yield (gtreettap? of BO1 panel of BO2 panel contribution
years (%) cm panel) (gtreet tap™) (gtreet tap™) (%)
(gtree* tap?)

Category |: Mother trees showing above average block yield over consecutive eleven years
NGK43 36.26 5.51 ** 0.90 3141 61.24 ** 42.09
NGK224 46.13 ** 4287 ** 0.97 39.92 ** 60.66 ** 53.59
NGK 136 47,02 ** 41.05 * 111 42.28 ** 4846 ** 52.70
NGK55 49,92 ** 3213 143 46.87 ** 60.20 ** 53.58
Collective mean 44,84 40.39 1.08 40.12 57.64 50.49

Category I1: Mother trees showing above average block yield for ten years over eleven years of tapping
NGK15 4385 ** 33.02 0.99 40,64 ** 53.85 ** 50.69
NGK114 50.32 ** 41,95 ** 1.01 42,89 ** 62.87 ** 53.26
NGK?22 4845 ** 31.09 1.01 4341 ** 60.88 ** 60.84
NGK11 38.40 31.26 1.03 3456 * 43.14 48.87
NGK 147 35.08 29.89 112 36.39 ** 40.21 45,34
NGK47 55.40 ** 35.33 114 45,14 ** 72.96 ** 52.17
NGK78 43.80 ** 36.65 1.16 44,69 ** 4821 ** 57.15
NGK 146 47.29 ** 34.02 1.16 4884 ** 50.23 ** 36.69
NGK 69 4945 ** 31.46 133 53.67 ** 51.92 ** 5111
NGK91 43.34 ** 35.66 1.35 3073 ** 52.68 ** 55.09
NGK203 69.79 ** 3711 1.87 62.04 ** 86.81 ** 53.92
Collective mean 45,04 34.17 113 41.10 54.59 52.62
RRIM 600 36.51 35,55 1.10 32.50 43.90 60.81
CD (P=0.05) 2.95 477 NS 173 2.45 NS

* Significant at (P<0.05);  ** Significant at (P<0.01)

tap) in thisgroup. Winter yield contribution varied
from 41.01 to 66.71 per cent with collective mean
of 52.78 per cent. In the second category fourteen
treeswerefound (Table 2b) collective mean of which
was 34.07 g tree?! tapt with a range from 27.46 g
treet tap?to50.83 gtree tap™. The CV of thisgroup
of mother trees varied from 20.12 to 37.84 per cent
indicating that fluctuation in yield over yearsin this
category was less compared to the first category.
Crop efficiency ranged from 1.03 g tree? tap* cn?
to 1.62 g tree? tap* cn?. Difference between the
yield in BO1 and BO2 panel was low. All the trees
showed 50 per cent or above winter yield
contribution except GWH 181 (49.13%). The best
performer in thiscategory was GWH 191 with 50.83
gtreettaptmeanyield, 31.94 per cent CV and crop
efficiency of 1.59 g tree? tap* cnmr2.

While considering the secondary attributes of
the fifteen potential polycross mother trees of
Nagrakata (Table 3a), it was observed that the
highest girth at panel opening was achieved by NGK
136 (64.3 cm) followed by NGK 55 and NGK 47
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both showing the girth of 58.6 cm. The collective
mean of girth at tapping of category | in Nagrakata
was higher (58.5 cm) than that of the category Il
(50.5 cm). Girth increment rate was similar (84.7
cm and 86.8 cm respectively) in both the categories
except NGK 114 where, it washigh (101.4 cm). The
highest clear bole volume was found in NGK 47
(0.35 m®) followed by NGK 15 (0.29 m®) with an
annual averageyield of 55.4 g tree* taptand 43.9g
tree! tap? (Table 2a) respectively. The girth of
promising mother treesviz. NGK 55, NGK 69, NGK
22, NGK 203, NGK 47, and NGK 114 ranged from
72.0 cmto 101.4 cmwith bole volume varying from
0.1 m*to 0.15 m® and biomass ranging from 284 kg
tree’! to 995 kg tree. The data on powdery mildew
disease intensity revealed that al the selected trees
were moderately tolerant. The check clone RRIM
600 showed 51.7 cm girth at panel opening time
that increased upto 68.5 cm after 11 years of tapping.
Bole volume of this clone was as low as 0.08 m?
with moderate toleranceto powdery mildew disease.
At Nagrakata, 87 per cent trees showed significantly
higher girth than the check clone and bole volume
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Table2 (b). Patternof yield in selected mother treesshowing above aver ageblock yield from polyclonal block compared toRRIM 600 at Sar utari,
Assam
Name of mother plants Annual yield over  CV of average ~ Crop efficiency ~ Average yield Average yield Winter yield
eleven years yield (gtreet tap? of BO1 panel of BO2 panel contribution
(gtree* tap?) (%) cm) (gtree* tap”) (gtree* tap?) (%)

Category |: Mother trees showing above average block yield over eleven consecutive years
GWH37 32.55 3893 0.84 25.10 39.76 41.01
GWH41 4374 3173 138 34.92 ** 54.32 4973
GWH57 34.03 18.20 187 32.13 ** 3125 46.24
GWHE5 59.83 ** 36.55 1.64 4816 ** 69.25 ** 54.54
GWH86 47.33 41.99 113 4546 ** 46.34 56.65
GWH132 55.26 ** 31.33 176 4369 ** 64.50 ** 52.01
GWH165 46.39 27.94 1.66 4144 ** 47.65 66.71 **
GWH206 3173 2911 1.09 29.08 34.79 5337
GWH245 86.74 ** 55,01 ** 158 57.75 ** 120.74 ** 4833
GWH260 55.00 ** 3542 155 4345 ** 68.36 ** 5342
GWH286 81.14 ** 40.35 2,01 67.32 ** 98.17 ** 4361
GWH293 5350 ** 4984 * 1.07 34.40 ** 77.97 ** 56.41
GWH173 64.54 ** 33.56 1.92 51.48 ** 76.10 ** 60.30 **
GWH248 54.30 ** 33.02 1.64 47.95 ** 7169 ** 56.62
Collective mean 5329 3593 151 43.02 64.35 52.78

Category I1: Mother trees showing above average block yield for ten years over eleven years of tapping
GWH25 R21 3132 1.03 30.57 ** 4394 66.04 **
GWH107 29.95 2513 119 26.33 3399 52.74
GWH113 40.76 213 127 30.31 ** 46.56 56.43
GWH161 36.46 23.76 153 2977 * 4347 58.29
GWH179 36.18 2337 155 30.37 ** 34.19 52.19
GWH185 3184 2549 125 25.35 39.36 50.92
GWH191 50.83 ** 3194 159 49.92 ** 4349 5319
GWH235 40.62 37.84 1.07 3191 ** 51.68 62.24 **
GWH258 27.46 24,58 112 25.09 3295 61.58 **
GWH90 29.18 22.62 129 27.44 34.62 6381 **
GWH127 29.49 29.19 101 28.68 3151 50.61 **
GWH177 29.57 25.62 115 32.59 ** 29.42 59.78 **
GWH181 29.89 2304 130 27.89 3431 49.13
GWH203 32.59 20.12 162 35,17 ** 34.84 59,55 **
Collective mean 34.07 26.87 128 32.10 38.17 57.53
RRIM 600 4382 4473 NS 25.67 52.27 56.13
CD(P=0.05) 4.66 324 2.26 3.66 6.21 2.80

* Significant a (P<0.05);  ** Significant at (P<0.01)

of al the trees were at par with the check clone;
biomass of nine trees were found to be superior to
the check clone. Percentage of PMD incidence in
NGK 47, NGK 69 and NGK 91 was significantly
higher than RRIM 600.

The collective mean girth at tapping of the
first category at Sarutari was 53.5 cm with a range
of 47.4 cm to 60.9 cm (Table 3b). The mean girth
was 94.5 cm with arange from 76.8 cm to 119 cm
and an annual girth increment ranging from
1.9 cm yrt to 4.9 cm yrt. The clear bole volume
ranged from 0.10 m®to 0.37 m® with annual average
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of 0.23 m3. Powdery mildew diseaseintensity varied
from moderately tolerant to susceptible range. In
the second category, the mean girth at panel opening
was 50.4 cm and the best scorer was GWH 191 (58.8
cm). The highest girth was achieved by GWH 235
(104.5 cm). Girth increment after tapping varied
from 1.7 cm yr* to 4.7 cm yr. Three mother trees
showed above 0.40 m? bole volume viz. GWH 107,
GWH 235 (0.44 m®) and GWH 258 (0.42 m®). The
girth of RRIM 600 at tapping was 52.5 cm which
attained 74.4 cm after 11 years of tapping with bole
volume being as low as 1.2 m3; the clone was
moderately tolerant to powdery mildew disease.



Table 3 (a).
at Nagrakata, West Bengal

Daset al.

Secondary characteristics of selected mother trees showing above average block yield from polyclonal block compared to RRIM 600

Name of mother plants Girth at tapping
(cm)

Girth at 12" year ~ Girth increment
after tapping (cm)

Bolevolumeat  Biomassat 12 Powdery

after tapping 12"year after  year after tapping  mildew disease

(cm year?) tapping (m?) (kgtree?) intensity (% )#
Category |: Mother trees showing above average block yield over eleven years
NGK43 56.7** 82.7 ** 2.2 0.12 564 * 50
NGK224 54.5 8.1 ** 39 0.15 611 ** 54
NGK136 64.3** 99.1 ** 11 0.20 933 ** 50
NGK55 58.6** 72.0 ** 29 0.10 384 47
Collective mean 585 84.7 25 0.14 623 51
Category I1: Mother trees showing above average block yield for ten years over eleven years of tapping
NGK15 510 90.5 ** 33 0.29 725 ** 48
NGK114 451 101.4 ** 47 0.15 995 ** 53
NGK22 58.2** 97.5 ** 33 0.16 892 ** 51
NGK11 454 76.3 ** 2.6 0.09 451 49
NGK147 5338 64.6 0.9 0.07 944 ** 45
NGK47 58.6** 99,5 ** 34 0.35 284 57**
NGK78 50.2 77.8 ** 2.3 0.13 944 ** 43
NGK 146 4.7 83.7 ** 33 0.14 476 52
NGK69 532 76.1 ** 19 011 583 * 63**
NGK91 559 * 66.1 0.9 0.07 448 B5**
NGK203 56.1** 76.7 ** 17 0.13 302 51
Collective mean 505 86.8 2.6 0.18 625 52
RRIM 600 517 68.5 33 0.08 334 50
CD (P<0.05) 354 243 NS NS 197.71 4.65
#Disease index data: 0 to 30 = Tolerant; 31 to 50 = Moderately tolerant; > 51 = Susceptible
*Significant at (P<0.05); **Significant at (P<0.01)

Sixty four percent trees showed significantly higher
girth than the check clone RRIM 600 at Sarutari;
however, none of the trees showed higher bole
volume than RRIM 600.

Theincidence of tapping panel dryness(TPD)
in the selected mother trees at both the stations was
found to be either negligible or below 25 per cent
except in GWH 248 (above 70%) which was highly
susceptibleto TPD. Low incidence of panel dryness
by polyclonal population was reported in Tripura
(Sasikumar et al., 2001). Such a low incidence of
panel dryness in polyclonal trees compared to the
budgrafted elite clones was reported to be due to
low yielding potential of the seedling population
(Dey, 2006). A seasonal variation in TPD was
observed in rubber trees under tapping, grown in
cold climatic condition (Daset al ., 2006) with severe
invasion during winter. Reduction in TPD with
tapping rest in North Eastern India was observed
(Das et al., 2006 and 2008) which may be due to
optimum reconstitution of cellular damage (Jacob
et al., 1994).
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Trees that showed low winter yield potential
were presumed to be susceptible to the climatic
condition of the respective region. It was felt
necessary to get contrasting groups while focusing
on the efficiency of polycrosstrees grown under the
low winter temperature. At Nagrakata 4.5 per cent
treesand at Sarutari 3.3 per cent trees showed yield
below the averageyield of the popul ation every year
for eleven consecutivetapping years(Table4). Mean
yield of this lowest group at Nagrakatawas 17.0 g
tree! tap?, with mean crop efficiency of 0.65 g tree?
tap® cm® and winter yield contribution of 52.0 per
cent respectively. At Sarutari, the mean yield of the
3.3 per cent selected lowest group was 12.3 g tree?
tap* with mean crop efficiency of 0.38 g tree? tap™
cn?t panel length and 52.7 per cent average winter
yield contribution. The yield performance of low
yielding group was better at Nagrakatathan Sarutari.
The mean girth at panel opening time in the lowest
yield group at Nagrakata was 45.4 cm that attained
54.4 cm girth at 12" year with average clear bole
volume of 0.07m® and biomass of 179 kg tree™.
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Table3 (b). Secondary characteristics of selected mother trees showing above aver age block yield from polyclonal block compared to RRIM 600
at Sarutari, Assam

Name of mother plants Girth at tapping ~ Girth at 12" year ~ Girth increment  Bolevolumeat  Biomassat 12" Powdery
(cm) after tapping (cm)  after tapping 12" year after  year after tapping  mildew disease
(cm year?) tapping (m®) (kgtree?) intensity (% )#

Category |: Mother trees showing above average block yield for eleven years of tapping
GWH37 488 70.50 31 0.28 362 60.1
GWH41 479 66.10 2.6 0.12 302 52.3
GWH57 57.0%* 56.40 19 0.10 194 60.3
GWH65 60.9** 8150 * 46 * 021 B42x* 215
GWH86 59.5%* 103.40** 4.0 0.31 1050** 45.0
GWH132 52.2 7850 * 31 0.37 4838 404
GWH165 54.9 103.40** 44 * 0.31 1050 450
GWH206 474 4450 2.5 0.16 101 534
GWH245 57.3** 52.20 5.6** 0.33 157 405
GWH260 52.2 85.00** 36 0.24 609 * 78.0
GWH286 51.2 104.30** 32 0.19 1076** 355
GWH293 528 3340 4.9** 0.19 45 387
GWH173 529 46.70 39 0.14 115 437
GWH248 53.6 56.90 46 * 0.30 199 300
Collective mean 535 70.20 37 0.23 449 46.5

Category |1: Mother trees showing above average block yield for ten years over eleven years of tapping
GWH25 458 74.20 2.2 0.08 417 524
GWH107 471 50.40 39 0.44 142 55.1
GWH113 494 83.00** 31 0.08 570%* 51.0
GWH161 455 63.00 21 0.20 265 62.9
GWH179 55, 7** 75.40 17 0.12 436 58.1
GWH185 474 69.00 2.3 0.29 41 52.0
GWH191 58.8** 75.40 25 0.14 436 495
GWH235 53.3 82.20** 4.7%* 0.44 5B5** 710
GWH258 53.7 91.50** 34 0.42 T47** 66.9
GWH90 51.2 73.70 18 011 409 61.2
GWH127 471 94.00** 2.1 0.16 806 * 66.1
GWH177 515 67.80 17 0.25 325 68.0
GWH181 46.0 7350 2.2 0.13 406 65.1
GWH203 53.0 74.10 32 0.22 416 61.0
Collective mean 50.4 74.80 26 0.22 448 60.0
RRIM 600 52.5 68.50 19 0.12 334 80.0
CD(P<0.05) 2.52 9.69 2.28 NS 153.60 NS

#Disease index data: 0 to 30 = Tolerant; 31 to 50 = Moderately tolerant; > 51 = Susceptible
* Significant a (P<0.05);  ** Significant at (P<0.01)

Table 4. Characteristicsof group of plants showing below average yield for eleven consecutive tapping years

Place Percentage Collective mean
of plants  Mean yield CV of Crop Winter Girthat  Girth at Girth Bole Biomass  Powdery
showing over 11 annual efficiency yield tapping 12"year increment  volume at 12 mildew
below years  average (gtree! contribution  (cm) after after at 12" year  year disease
average (gtree*  yied  tapcm? (%) tapping  tapping after after (PDI)
yield tap?) (%) pandl) (cm) (cm tapping  tapping
year) (m)  (kgtree?)
Nagrakata, 45 17.00 4761 0.65 51.99 454 54.4 0.7 0.07 179 62.9
Jalpaiguri
Sarutari, 33 12.26 36.73 0.38 52.66 445 65.8 19 0.15 311 57.8
Assam
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Plants with 80-100 per cent incidence TPD were
negligible and the intensity of powdery mildew
disease was high. At Sarutari, the average girth of
lowest group at panel opening time was 44.5 cm
that attained to 65.8 cm girth at 12" year after tapping
with an annual girth increment of 4.0 cm, clear bole
volume of 0.15 m?® and biomass of 311 kg tree™.
Trees with 80-100 per cent TPD incidence were
negligible (0.5%) with varied intensity of powdery
mildew disease.

Onthebasisof theweather parametersstudied
for both the regions, it reveaed that the weather in
Sarutari isdifferent from that in Nagrakata (Table 1).
Effect of such variations in climatic condition had
reflected on growth and yield performance of the
seedlings aso. The mean yield of category | was
much lower at Nagrakata than Sarutari but it was
similar in category Il of both the regions. Among
the treesin category | and I1, thirteen trees showed
CV of below 30 per cent at Sarutari (46%) but at
Nagrakata it was two trees (13%) indicating that
yield over eleven years was more stable at Sarutari
than at Nagrakata.

Three plants out of four plants at Nagrakata
in category | and nine plants out of eleven plantsin
category |1 showed significantly higher yield than
that of RRIM 600. The superiority of these trees
weremaintained in BO1 and BO2 panelsalso. Eight
plants out of fourteen plantsin category | at Sarutari
and one plant out of fourteen plants in category |1
showed significantly higher yield than RRIM 600.
These mother plants were preserved in source bush
nursery and are being under further evaluation trial.
The mother tree viz. NGK 203 was the top ranker
(69.8 g tree* tap?) at Nagrakata followed by NGK
47 (55.4 g tree? tap!) among the lot with low CV
(37.1% and 35.3% respectively) and good winter
yield contribution (53.9% and 52.2% respectively);
it was GWH 245 (86.74 g tree? tap?) at Sarutari
followed by GWH 286 (81.14 g tree? tap) with
CV of 55.01 per cent and 40.35 per cent respectively
and winter yield contribution of 48.33 per cent and
43.61 per cent, respectively.

Plants showing better yield during winter
period were presumed to be well adapted to the cold
climatic extremes of the region. Consequently,
among the selected mother trees at Sarutari, nine
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plants showed 60 per cent or more winter yield
contribution, whereas, it was only one at Nagrakata.
The data indicated that the selected mother trees
were better adapted to the climatic shifts of Sarutari
than that of Nagrakata which may be because of the
pronounced/extreme weather change (viz. low winter
temperature, high rainfall) at Nagrakata within the
year and over years than that at Sarutari.
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