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Effect of Silicate Application on the Reduction of
Summer Drought Phenomenon of Orchardgrass

(Dactylis glomerata L.)
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ABSTRACT

To clarify the effect of silicate application on the reduction of summer drought damage of orchardgrass, a

pot experiment treated with 3 levels of available SiO, 100(control), 150, and 200 ppm was carried out in the

phytotron, and field experiment in the medium textured hilly soils also was carried out.

The plant height and weight of orchardgrass grown in the pots were increased with increasing of SiO, appli-

cation, and the higher content of SiO, in plant became erect types of leaves with low ethylene evolution.
With application of SiO, in the hilly soils, the reduction of summer drought phenomenon was recognized by

the increasing 9% in yield with decreased ethylene evolution at summer drought stage but the nutritive values of

the plant were not deteriorated.
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Table 1. Chemical properties of the soils used.

Experi- Ava, Ex,—Cations Ava.
mgnt Tex. (1p- 5) P20s _(me/10g)  SiO,
’ (ppm) Ca Mg K (ppm)

4.27 1.14 0.07 100
214 1.05 0.13 100

Pot CL 5.7 64

Field .
(hilly) SiCL 44 57
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Teble 2. Effect of silicate on the plant height
and plant weight of orchardgrass.

Si0, level Plant height Plant weight p
adjusted (cm) (g/pot X 100
(ppm) 48DAS 65DAS” Fresh(A) Dry(B)

100 237 433 79 154 159

150 213 485 121 254 210

200 280 485 132 309 234
L.S.D.(5%) 22 3.6 31 048 -

) DAS : Days after Seeding

Photo. Growth response of orchardgrass at
50 days after seeding as influenced by
silicate levels.
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Table 3. The Effect of silicate application on
Si0, content in the plant, ethylene
evolution and leaf senescence of or-
chardgrass at 63 days after seeding

Cz Hy evolved

Si10, Si . R
lelvef coix(t):nt 0l 7g. F. w./br) ofatiiad
(ppm) (%) vllff;de ;ﬁaeith average leaves'(%)

100 1.6 025 039 0.32 8.9
150 27 022 028 0.25 5.5
200 28 017 027 0.22 4.0

"' Based on dry weight
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Table 4. Effect of silicate on yield of orchard-
grass at drought stage and before
drought stage

Fresh wt.(kg/10a) Dry weight (kg 10a)

Treat ‘ y dul, 1— dJul. 1—
Jul. 1 Aug. 267 Jul. 1 Aug. 26
No. silicate 1953.3 - 749.0 3285 250.7
(100) - (100) {100) 100)
. Silicate appl. 2166.2 820.1 372.1 270.6
11y Qo (113) (108)
L.S.D.(5%) - 150.2 407 — ~

Y Before drought stage
% At drought. stage
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Table 5. Comparision in SiO, uptake and physiological activity of orchardgrass as affected

by silicate application

810, (%) Physiological activity "
Treat. : C.H, Chlorophyll Root activity?
1 Aw® ) o R W ) @e/e EW) (/g F.W./hr)
No silicate ' 11 1.7 48 2.0 59.9
Silicate appl. 1.3 1.8 2.5 2.0 57.6

U Investigated at drought stage, Aug. 7

? Analyzed by @-naphthylamine oxidation power

Table 6. Nutritive value of orchardgrass as affected by silicate application at drought and

before drought stage

Equivalent ratio

Treat. P;0s K. O %) CaO MgO Ca/P K./ Ca +Mg)
' Before drought stage
No silicate 0.60 2.39 0.46 0.10 2.5 1.2
Silicate appl. - 0.69 2.34 0.54 0.10 2.6 1.0
. " At drought stage ’
No silicate 0.55 3.03 0.19 0.41 1.2 1.6
Silicate appl. 0.59 - 314 0.23 0.35 1.2 1.8
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