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(20, 40, 60 and 80 per cent) and open condi-
tion. The mean photosynthetically active ra-
diation (PAR) under open condition was
1461m mol m? s, The shade levels were pro-
vided with high-density polyethylene threads
spread over pandals and calibrated to the
required level using quantum photosensors.
Destructive samples were collected at
monthly intervals from first month onwards.
Final harvest was done eight months after
planting. Dry ginger yield was estimated by
sun drying fresh rhizome to a moisture level
of 10 per cent. Volatile oil content was esti-
mated by Clevenger distillation method and
Non-volatile ether extract (NVEE) by Soxhlet
distillation method (AOAC 1975). Starch and
crude fibre content were analysed by AOAC
(1975) methods.

Results and discussion

The dry ginger yields of plants grown under
20 and 40 per cent shade were on par but
produced significantly higher yield when
compared to open condition, and other lev-
els of shade during both the seasons (Table
1). In conclusion plants kept under 20 and
40 per cent shade levels produced maximum
dry ginger yield and 60 and 80 per cent shade
levels reduced the yield. However, open con-
dition is found to be better than 60 and 80
per cent shade levels for rhizome yield. En-
hanced rhizome yield under artificial shaded

Table 1. Effect of shade on dry ginger yield (g plant™)
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situations were observed (Ancy &
Jayachandran 1993; Jayachandran ¢ 2/ 1991)
in ginger. Zhao ef al. (1991) observed that
low light intensities are favourable for in-
creased photosynthetic efficiency. Better per-
formance of crop under low light intensities
than in open condition may be due to the fact
that in open there is a threshold of illumina-
tion intensity beyond which the stomata of
shade loving plants tends to close (Hardy
1958). This can be one of the reason for shade
response of crop. Therefore, it may be as-
sumed that stomata closure had a dominant
influence up to the low shade 20 per cent,
beyond which the availability of light for
photosynthesis probably becomes the deci-
sive limiting factor.

Volatile oil content of ginger rhizomes
showed an increasing trend with increasing
levels of shade (Table 2). In both the years,
at 120 DAP, maximum volatile oil content was
recorded under 80 per cent shade which was
on par with 60 and 40 per cent shade levels.
At 150 DAP, almost the same trend was ob-
served. At 180 to 240 DAP, not much varia-
tions in volatile oil content was observed at
different shade levels. In general, lowest
volatile oil content was recorded under open
condition during different growth stages.
Though the volatile oil content under 80 per
cent shade level was relatively high, the rhi-

Days after Shade level

planting Open 20 per cent 40 per cent 60 per cent 80 per cent
1996-97 1997-98 1996-97 1997-98 1996-971997-98 1996-97 1997-98 1996-97 1997-98

90 3.53 7.88 13.08 8.04 7.34 8.34 8.17 7.74 3.52 8.34

120 5.04 9.12  19.87 18.08 1684 20.02 12.33 14.24 5.42 1240

150 11.28  16.60 43.88 39.09 2561 30.33 2505 29.01 16.39 19.89

180 19.15  36.73 49.90 54.96 38.23 48.14 28.66 39.44 23.25 24.25

210 51.50 4798 79.44 7650 66.54 63.10 36.08 4278 30.72 26.35

240 68.76  79.08 9664 9238 90.33 88.00 36.83 61.88 35.84 29.13

Mean 26.54 3290 50.47  48.17 40.82 43.00 24.52 32.51 19.19  20.06

1996-97 ) 1997-98

Effect SE CD (1%) SE CD (1%)

Shade 1.186 3.573 1.419 4.277

Shade x period 2.778 7.857 2.831 8.006
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Table 4. Effect of shade on starch content of ginger rhizome (%) on dry weight basis

Days after Shade level

planting Open 20 per cent 40 per cent 60 per cent 80 per cent
1996-97 1997-98 1996-97 1997-98 1996-971997-98 1996-97 1997-98 1996-97 1997-98

120 24.19 2475 2439 2513 2228 22,00 2075 2075 19.75 20.50

150 27.65  25.00 2813  27.75 30.19 2938 28.00 27.00  24.50 25.00

180 2963  29.63 30.63 2875 29.88 2875 28.63 2675 27.88 2588

210 3225 3225 3680 3880 32.00 31.00 31.50 32.00 3075 30.25

240 45.00 4450 4525  44.00 4250 41.25 37.63 37.00  33.90 34.00

Mean 31.74 3123 3304 3289 31.37 3048 2930 2870 2736 27.13

1996-97 1997-98

Effect SE CD (1%) SE CD (1%)

Shade 0.380 1.145 0.519 1.563

Shade x period 1.260 3.564 1.603 NS

1997; George 1992). In general, 20 and 40
per cent shade levels were found to be
favourable for more production of NVEE.

Starch content varied significantly due to dif-
ferent shade levels (Table 4). During both
the seasons, maximum starch content was re-
corded by the plants grown under 20 per cent
shade which was followed by open and 40
per cent shade levels. The lowest starch con-
tent was recorded under 60 and 80 per cent
shade levels. Up to 180 DAP, not much varia-
tion in starch content was observed due to

shade over periods. In general, the starch
content under 20 per cent shade was signifi-
cantly higher compared to open. Under
higher shade levels (60 and 80 per cent shade)
the starch content was observed to be low.
The probable reasons for such variation may
be due to influence shade on production of
secondary metabolites and other biochemi-
cal activities (Zachariah & Gopalan 1987).

The fibre content was significantly influenced
by the shade levels (Table 5). During both
the seasons, maximum crude fibre content

Table 5. Effect of shade on crude fibre content of ginger rhizome (%) on dry weight basis

Days after Shade level

planting Open 20 per cent 40 per cent 60 per cent 80 per cent
1996-97 1997-98 1996-97 1997-98 1996-971997-98 1996-97 1997-98 1996-97 1997-98

120 1.93 1.90 1.80 1.93 1.55 1.45 1.34 1.25 1.10  1.45

150 2.93 2.80 2.69 2.70 2.39 2.33 2.31 2.35 209 2.08

180 4.25 4.30 3.74 3.75 3.69 3.80 3.43 2.90 330 320

210 5.53 6.00 5.38 5.48 4.96 4.93 4.30 4.08 414 3.90

240 6.00 6.30 5.73 6.00 5.60 5.50 5.26 5.13 4.18 383

Mean 4.12 4.26 3.87 3.97 3.64 3.60 3.33 3.14 296 2.89

1996-97 1997-98

Effect SE CD (1%) SE CD (1%)

Shade 0.076 0.229 0.124 0.373

Shade x period 0.222 0.627 - NS









