Joumal of Tropical Agriculture 36 (1998) : 69-72

EFFECT OF SHADE ONNUTRIENT UPTAKE AND DRY MATTERACCUMULATION IN

GINGER

Solar radiation is an important factor in
deciding the photosynthetic efficiency of crops
which is reflected on their nutrient uptake and
dry matter accumulation. Hence a study was
undertaken at the Instructional Farm, College
of Horticulture, Trichur to asess the status of
nutrient uptake and dry matter accumulation of
different ginger cultivars under varying light
intensities.

The experiment was laid out in split plot
design with four shade levels (0, 25, 50 and 75
per cent) in the main plots and six cultivars
Viz.,, Maran (V,), Kuruppampadi (V,),
Himachal (V,), Rio-de-jeneiro (V,), Neduman-
gad (V,) and Amballore Locd (V) in the
subplots.  There were four replications.  The
size of the main plot was 22.50 m” and subplot
3.75 m*. Pandals of size 27 m X 11 m were
erected on wooden poles to provide artificid
shade to the desired level using unplaited
coconut leaves. L1-COR integrating quantum
radio-meter with line quantum sensor was used
for adjusting the shade intensity approximately
to the dedred level. Cultivation practices as
per the recommendations of the Kerda
Agricultural University (KAU, 1989) were
followed. The N contents in haulm and
rhizome were determined by micro-kjeldahl’s
digestion and distillation method. Phosphorus
content was determined colorimetrically by
vanadomolybdo phosphoric yellow colour
method (Jackson, 1958) and the K content in
plant parts was determined using flame photo-
meter (Jackson, 1958). Dry matter accumula-
tion of cultivars under various shade levels
was taken and the uptake of major nutrients
worked out.

There was significant difference in shade
levels with respect to dry matter accumulation.
The highest value was recorded at 50 per cent
shade which was comparable with that at 25
and 75 per cent shade.

Cultivars dso differed significantly. Himacha
recorded the highest total dry matter produc-
tion and was significantly superior to the other

cultivars, while Rio-de-jeneiro gave the lowest
value, which was inferior to all the other
cultivars.

Cultivar X shade interaction was significant
(Table 1). In the open, Himachal recorded the
highest value which was comparable with
Kuruppampadi and a 25 per cent shade
Nedumangad was found to be significantly
superior to the other cultivars. At 50 per cent
shade, Maran gave the highest value, closdy
followed by Himacha, which was superior to
the other cultivars a 75 per cent shade. Thus
the cultivars performed differently at various
shade levels with Himacha performing well
both in the open and in low light intengities.

Teble 1. Interaction effect of shade levels and
cultivars on dry matter accumulation

‘ Shade level (per cent)

. Cultivar 0 o3 50 75 MGTIi
IV, Maran) | 127 [29.1 401 240 %66 |
V, (Kuruppampadi) ~ 250 237 304 290 270 |
V, (Himachal) 1 279 131.9] A1 1465 H1 |

V. (Rio-dejeneiro) ' 145 ; 193 249 255 211 |
Vs (Nedumangad) 102 1412 258 | 244 254 |
V, (Amballore Local): 167 126.5 335 268 259 |
Mean 178 1286 315 204 - -|
SE of difference between 2 subplot meansat = 2.85 |
|the same level of main plot ‘
|CD (0.05) for the above 571
|SE of difference between 2 main plot means at | 349
|the same level of subplot

fLCD (0.05) for the above L7138
With regard to N uptake, there was significant
difference in shade levels. The highest value
of N uptake was observed a 75 per cent shade
which was comparable with that at 25 per cent
shade while the lowest value was recorded in
the open. Cultivars aso differed significantly
with respect to N uptake. Himachal (91.23 kg
ha') was significantly superior to other
cultivars in this regard, while Rio-de-jeneiro
(58.23 kg ha') was inferior to al. Shade x
cultivar interaction was dso significant (Table
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1). Kuruppampadi registered thehighest value
in the open and Nedumangad, the lowest. At
25 per cent shade, the highest value was
observed in Nedumangad which was comp-
arable with Himachd. On the other hand,
Rio-de-jeneiro gave the lowest value both at
25 and 50 per cent shade, while Maran and
Himachal recorded the highest values at 50
and 75 per cent shade, respectively.

Table 2. Effect of shade on uptake of nutrients N,
Pand K in ginger cultivars

%Eatg&gjt (levels of Uptake, kg ha ’ ' ‘
e ® TN P K|
T, ® | 52 1389 8 |
T, 25) 7483 2349  137.37 ‘
e 1T e | 2533 | 12452 |]
T, (75) 7888 2419 11254 |
| SEm | 207 | 174 | 3® )
Cultivar 7130 | 2112 | 10707
|V, (Maran) 7139 | 2112 10707
V, (Kuruppampadi) 7270 = 2176 = 12574
v, (Himachal) 9123 | 2820 15288
V,(Rio-dejendiro) = 5823 1745 = 9674
V,(Rio-dejenéiro) = 6520 2113 = 8814
V. (Amballore Locd) = 6725 | 2070 = 7930 |
| SEm: 262 12 ".__33.27
| CD (005) . 524 264 654

Shade levels differed significantly with regard
to P uptake. The lowest value was observed
in the open which was significantly inferior to
other shade levels. Twenty five, 50 and 75
per cent shade were comparable.  Cultivars
a0 showed sgnificant difference in P uptake.
Himachal recorded the highest P uptake (28.20
kg ha'). Shade x cultivar interaction was aso
sgnificant with repect to P uptake (Table 3).
Nedumangad and Maran registered the highest
values a 25 and 50 per cent shade respect-
ively. Himachal recorded the highest value in
the open and a 75 per cent shade.

With regard to K uptake there was significant

difference between shade levels. Potassum ”
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uptake increased up to 20 per cent and there-
after it showed a progressve dedine. Culti-
varsaso showed significant difference. Himar
chal recorded the highest value (152.88 kg ha
"y and Amballore Loca (79.30 kg ha') the
lowest. Significant interaction was noticed
between shade levels and cultivars (Table 3).
Himacha registered the highest value in the

Table 3 Interaction effect of shade levels and ginger
cultivars on the uptake of N, P and K (kg ha™)

N uptake
Cultivar
Shade levels
p 25 50 75 Men
V, Maran) 422 517 1317 508 713

V, (Kuruppam- 866 91 498 581 727
padi) : 5

V,(Himachal) | 734 1047 810 1067 912 |

V, Rio-de- | 667 303 495 862, 582
Jeneiro) : :

V,(Nedumangady 294 1093 556 663 652

V. (Amballore | 569 566 584 | 969 672
Local) - ' L

Mean | 592 748 710 788 |

SE of difference between 2 subplot means at . 524
the same level of main plot ;

CD (0.05) for the above 11047

SE of difference between 2 main plot means at'  5.63
the same level of subplot

CD (0.05) for the above 1166

open, 25 and 75 per cent shade, while Maran
recorded the highest value a 50 per cent
shade.

In general, the uptake of N, Pand K at 25, 50
and 75 per cent shade was 126, 120, 133 and
1269, 182, 174 and 234, 212 and 191 per cent
of that in the open, which clearly indicates that
the uptakes of N, P and K were significantly
higher under shade compared to that in the
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Table 3 (contd)

[ : P uptake i
‘ Cultivar :

| | Shade levels l
| |

V, (Maran) 103 232 310 198 21.1i
IV, (Kuruppampadi) | 175 189 269 | 236 | 21.7\'

V, (Himachal) 219! 255 280 372 : 28.2|'
| i ! H } H {

|V, (Rio-de-Jeneiro) = 114 @ 164 199: 219 : 174

V, (Nedumangad) 81 339213210 21.1

|V, (Amballore Locd) 13.81 227 247 | 21.4 1 207

Mean 138 234 253 211

iSE of difference between 2 subplot means at the: 2.64
same level of main plot

iCD (0.05) for the above 528 |
SE of difference between 2 main plot meansat = 2.97 ‘
the same levd of subplot I‘

| CD (0.05) for the above 621 |
\CD ( 05)7__ I b

open. Gopinathan (1981) reported that the
uptake of N, P and K was more under shede
than in the open in cocoa Varughese (1989)
reported an increase in N and K uptake from
0 to 25 per cent shade in ginger and the
highest K uptake a 50 per cent shade in
turmeric.

Thus, the above result pinpoints to the direct
inhibitory effect of high light intensity on
ginger cultivars as evidenced by the compara-
tively lower dry matter accumulation and
nutrient upteke under direct sun. Kochhar
(1978) has cited instances wherein photo-
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oxidation of certain cdl congituents takes
place with the use of oxygen and the release

Table 3 (contd)

P e R S

' i K uptake

! Cultivar '

| Shade levels

] 0 25 5 75  Men
'jv, (Maran) 509 878 1946 940 | 1070

|V_, (Kuruppam- 832 190 1279 BT | 157
[padl) -

al) 1059 2087 @ 127.7: 1690: 1528

V, (Rio-de- | 332 1029 1157 1349 %7
Jeneiro) i !

V, (Nedumangad) 283 1391 842 . 1009 881

V,(Amballore 511 ' 894 967 . 798 793
Local) ;

Mean i 58.8. 1’573 1245

.SE of difference betw&n 2 subplot means a the: 654
| same level of main plot
|

|: CD (0.05) for the above 1308
,' SE of difference between 2 main plot meansat : 7.18
||the same level of subplot

CD (0.05) for the above 1497

e e o ——ee.

of carbon dioxide ultimately reducing the
photosynthetic efficiency without any visible
harm to the plants. On the other hand the
higher dry matter accumulation and nutrient
uptake of ginger cultivars under shade
indicates the possibility of enhancing the ferti-
lizer dose of ginger to achieve maximum yield
when grown under low light intengities in an
intercropped Situation.

Beena Elizebeth George
P. Sreedevi, R. Vikraman Nair
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