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useful for germplasm management. However, subsequently
with increased availability of characterisation data the
molecular characterisation results would be valuable for
trait mapping, marker assisted selection and further
genomic analyses which may be useful for:enhancing
the efficiency of breeding efforts (Lee 1995). Result
in one crop species with a set of molecular techniques
cannot be extrapolated to other species (Virk et al., 2000).
Thus far, molecular marker studies in cashew have been
scarce and inadequate vis-d-vis its enormous importance
in commerce. In conclusion, this study provides first
insights into the molecular diversity in cashew accessions
employing RAPD and AFLP techniques. Primers/pairs
for AFLP and RAPD are designated for identification
of accessions and to carry out future experiments with
larger samples. '
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Targeted area expansion of oil palm, the highest oil
yielding crop in states like Andhra Pradesh, Tamil Nadu,
Karnataka and Gujarat under irrigated conditions and
Kerala and Andaman and Nicobar Islands under rainfed
conditions, requires the genotypes having high water
use efficiency. Presently available commercial plantations
of tenera hybrids [dura x pisifera] necessiate more
irrigation, thereby increasing the expenditure on electricity
by the growers. This increases the cost of cultivation,
and thus, reduces the profit margin. The potential solution
to this could be the development of tenera hybrids having
high water use efficiency, which can thrive well under
limited moisture conditions. With this background, an
exploration was carried out in Zambia, Tanzania and
Guinea-Bissau to select and collect drought-tolerant
genotypes. The present investigation is based on the
germplasm collected from these places to screen for
their response to moisture stress.
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Ten exotic dura genotypes were raised in randomized
complete block design with three replications under two
environments namely, irrigated and stress. The plot size
was four palms/genotype/treatment planted in triangular
design of planting at a spacing of 9 m between palms.
Theirrigation was managed through drip system. Fourteen-
month-old seedlings were transplanted in field. Under
irrigated conditions the IW/CPE ratio was one while
under stress, it was kept at 0.8. The ablation (removal
of inflorescences from the palms), as recommended,
was done for two years. Observations were recorded
on morphological characters like plant height (m), leaflet
length (cm), leaflet width (cm), number of leaflets/ leaf,
petiole width (mm), petiole depth (mm), and rachis length
(m). Non-destructive growth analysis was carried out
asperCorley etal. (1971). The physiological observations
like stomatal conductance (mol/m?s), photosynthetic rate
(umol/m?/s), transpiration rate (mmol/m?%s), leaf
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temperature (°C) and photosynthetic assimilation rate
(pmol/m¥s) were recorded using the portable
photosynthesis system (LCA-4, ADC, UK). The water
use efficiency was computed as the ratio of photosynthetic
rate to transpiration rate (umol CO,/mmol H,0). The
analysis of variance was done following Panse and
Sukhatme (1985).

Substantial variation among the germplasm was
found for all the morphological and physiological
parameters studied under two moisture regimes (Table
1). The means of morphological characters under irrigated
conditions were not significantly different when compared
with the stress environment. The means of all the
physiological parameters except inter-cellular CO,
concentration and leaf canopy temperature were higher
under irrigated conditions when compared with the stress
environment. The water use efficiency was recorded
highest in dura genotype ZS 1 followed by ZS 3. The
water use efficiency was highest in germplasm received
from Zambiaunderboth irrigated and stress environments.
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The positive and significant association (Table 2) was
observed between water use efficiency and photosynthetic
rate (r = 0.83) while it was negatively related with inter-
cellular CO, concentration (r = -0.90). The leaf area
had positive and significant association with number
of leaflets/ leaf and petiole width. Taniputra and Manurung
(1988) have also reported that the significance of rachis
length and number of leaflets as the major components
affecting bunch yield. On the other hand, leaf area has
also been found associated with yield (Subronto and
Taniputra, 1989).

Leaf dry weight was positively associated with
petiole width and depth while negatively with stomatal
conductance and transpiration. Leaf length and cross-
section of the petiole were considered the most accurate
indicators of stress caused by inter-plant competition
(Sterling, 1996). The multiple regression coefficient
between water use efficiency and eight independent
physiological parameters was very high and significant
(r = 0.99). The order of significance of physiological

Table 1. Genotypic means for different physiological and morphological characters under irrigated and stress environments in

oil palm
Dura genotype Leafit  Leaflt  Number Petiole  Petiole  Plant  Rachis  Leaf Leafdry  Photo- Stomatal  Transpia- PAR  Leaf Intercel  WUE (umol
length  width of width depth height  length  area weight  synthetic  conduct-  tion (mmoV (umolin/ temper- ular CO, CO,mmal
{cm) {cm) leaflets  (cm) {cm) (m) {m) cm) (ko) rate (umol  ance (m?s) s aue  conc’ HO)
n/s) (molim?fs) (C) {ppm)
IRRIGATED
GB-22/311 62.88 3.05 1400 280 205 368 225 2538 079 3.10 0.030 196 1713 419 2460 158
GB/25/314 7747 282 1446 280 263 397 246 3194 096 1.88 0.040 2.17 1933 436 2475 0487
GB/21/310 6545 248 1405 280 215 430 277 2624 082 347 0.040 151 1529 40.1 18Y.9 229
ZS-1 5873 2.66 180.0 3.68 250 4.19 244 3038 1.15 4.86 0.035 138 1517 407 744 354
ZS-2 6494 359 1873 387 267 433 298 3530 126 205 0.020 1.07 1990 424 1590 1.92
ZS8-3 60.12 3.83 1735 393 285 443 283 3051 135 4.71 0027 166 1926 446 1269 2.84
Z8-5 61.03 3.22 1693 377 290 4.07 263 2992 132 3.85 0.025 127 1612 414 894 3.03
Z8-8 6298 2.77 1993 403 240 4.03 241 3604 120 468 0.033 164 1861 424 941 286
TS-9 64.65 320 1645 398 398 434 269 3069 1.82 1.21 0.007 075 1871 452 1432 -1.62
TS-11 68.70 295 2113 4.03 3.10 4.68 282 4163 149 344 0.023 1.14 1855 414 852 3.01
Mean 64.69 3.06 171.0 3.57 272 420 263 3180 122 3.32 0.028 145 1780 424 1447 235
SE (1) 1.60 013 736 016 016 008 007 1440 009 038 0.003 013 523 050 192 025
STRESS
GB-22/311 71.10 3.28 1420 275 1.85 3.81 250 2904 073 2.58 0025 149 1815 448 1424 1.73
GB/25/314 70.78 2.83 1400 2.77 2.17 340 235 2833 082 0.09 0005 068 1879 47.0 290.7 0.3
GB/21/310 63.33 333 1200 290 235 358 230 2199 090 0.25 0.005 091 1885 46.7 2735 0.28
ZS-1 56.13 296 2020 355 240 3.88 2.60 3281 1.08 0.10 0000 042 1745 456 2922 024
ZS-2 63.02 3.5t 1760 395 285 423 273 3219 136 1.85 0010 068 1777 432 737 273
ZS8-3 59.08 429 1706 353 273 3‘82_ 265 2974 L19 0.17 0.015 127 1889 459 283.1 0.13
Z5-5 65.02 387 1780 395 308 441 291 3372 145 270 0.020 1.55 1873 468 1804 1.74
Z5-8 75.02 324 1680 400 260 423 285 3615 1.27 201 0.017 078 1576 40.7 1452 2.56
TS-9 6431 343 1855 4.08 263 445 285 3455 130 0.30 0.013 079 1648 419 2960 038
TS-11 59.67 3.05 1860 335 265 3.55 255 3207 111 043 0010 108 1865 474 25.0 039
Mean 64.74 338 1668 348 253 393 263 3106 1.12 1.05 0.01 096 1795 450 2236 1.03
SE (3) 179 013 755 016 011 011 0.06 1208 0.07 033 0.00 0.11 3277 0.69 2425 031
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Table 2. Interrelationship among different physiological and morphological characters under irrigated (above diagonal) and
stress (below diagonal) environments in oil palm

Dura genotype leaflt  Leaflt  Number Petiol  Peliole Plat  Rachis Leaf  Leafdty Pholosyn-  Stomatal  Transpia- PAR  Leaftem lntercellular WUE

lengh  widh of leaflets  width dopth heigt length  area weight  theticrate  conductance tion rate perature  CO, conc

LLL LLW NLL PW PD PHt RacL LA LDW A Cs E TL Ci WUE
LLL 025 -021 -042 0.07 -001 000 028 -0.15 -0.61 022 033 043 018 056 -0.69
LLW -0.22 019 046 038 023 050 011 045 -0.12 059 -023 060 0.60 -0.05 -0.05
NLL -0.51 0.10 0.8 030 058 035 0.88 0.56 0.33 032 048 032 -0.03 -0.79 0.62
PW -0.14 039 072 0.60 059 043 065 0.83 0.22 -0.63 -0.68 034 029 -083 057
PD 035 056 056 0.81 052 040 034 094 -045 083 -0.70 038 063 -033 -0.05
PHt 0.10 043 050 087 059 0.83 0.59 0.61 0.02 038 -0.64 022 007 -054 039
RacL 005 045 067 093 070 093 038 046 -0.19 042 -0.60 033 012 .028 0.13
LA 009 005 081 0.80 048 070 0.87 0.49 0.01 025 033 054 007 -049 0.26
LDW 022 051 066 095 095 080 0.88 0.68 -0.22 085 079 039 055 057 021
A 052 022 -004 023 014 052 048 033 025 046 023 -043 -043 -057 083
Cs 049 049 -009 0.15 004 044 046 028 0.14 0.77 0.79 040 -054 026 0.06
E 015 057 -022 -014 008 009 015 -0.10 0.00 0.54 0.81 -0.02 -007 059 -031
Q 03 0.21 -0.38 -060 -0.05 -060 -0.57 -067 -035 -0.17 0.10 044 074 019 -044
TL 043 -003 -022 -060 -0.09 -067 -0.59 -057 -038 -0.30 -028 030 092 0.19 -045
Ci -043 -0.14 003 -027 -0.16 -043 -037 -028 -026 -0.86 053 -022 024 043 -0.90
WUE 051 013 005 043 025 057 052 043 0.39 0.87 052 015 -042 -0.57 -0.97

Panse VG and PV Sukhatme (1985) Statistical Methods for
Agricultural Workers. Indian Council of Agricultural Research,
New Delhi.

Taniputra SB and A Manurung (1988) The possibility of using
the number of leaflets in the oil palm for yield prediction.
Bulletin-Perkebunan. 19: 119-127.

Subronto AM and B Taniputra (1989) Correlation between
vegetative characters of the oil palm in the nursery and yield.
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parameters as assessed by stepwise regression analysis
was inter-cellular CO, concentration> photosynthetic
rate> leaf temperature> transpiration rate. Further, for
leaf dry weight, the step-wise regression analysis revealed
significant role played by petiole depth and petiole
width.
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