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Efficiency of Acryhope in Enhancing Drought Tolerance of Crops
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ABSTRACT

Acryhope, a commercial name of high water absorbing polymer was tested both in pot and field for its
beneficial effect on drought tolerance of some crops. A Satuk series soil (Paleustults/Red-Yellow Podzolics),
a Northeast sandy soil of Thailand which is low in organic matter and phosphours contents was used in the pot
experiment. Acryhope was mixed with the soil at different rates and eucalyptus, neem, para rubber and cashew
nut seedlings were grown. The results showed that plant available water and soil aeration were improved with
Acryhope application. After stopped watering, plants could survive longer under the Acryhope application
treatments. Analysis of soil after cropping revealed that extractable sodium content and pH of the soil increased
when Acryhope was mixed with the soil. Field experiment was carried out with para rubber seedling at the Huoy
Pong Field Crop Research Center, Rayong Province. Two rates of Acryhope, 50 and 100 g per tree and two
methods of application, mixing Acryhope thoroughly with soil and placing Acryhope within the rhizosphere were
investigated. The results showed that Acryhope treatments increased plant height and dry weight of young para
rubber trees. Also, placing Acryhope within the rhizosphere tended to be better than mixing it thoroughly with
the soil.
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Tablel  Chemical properties of Satuk soil series before experiment and after second crop.
After2 nd crop
Before experiment Acryhope application (%)
0.0 0.25 0.50 6.00
pH 57 6.1 6.9 7.3 7.5
Texture Loamy sand - - - -
OM (%) 0.5 1.3 1.2 1.0 1.2
Available P? (ppm) 6 10 10 11 14
Extractable K3 (ppm) 100 50 50 70 110
Extractable Ca’® (ppm) 400 400 400 380 480
Extractable Mg? (ppm) 44 60 70 75 110
Extractable Na (ppm) - 70 200 400 800

1 Walkley-Black method
2 Bray Il extraction
3 NH4 OAc pH 7.0 extraction
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Table 2 Chemical analysis of Acryhope (total
content).
Element Concentration
Fe 184 ppm
Cu 36 ppm
Zn 0
Pb 0
Cd 0
P 992 ppm
Na 14.8 % by wt.

Table 3 Soil water content at 1/3 and 15 atm and plant available water in the soil with and without Acryhope
application.
Acryhope Volumetric soil water content (%) PAW
application (%)
(%) 1/3 atm 15 atm
0.00 5.0 4.9 0.1
0.25 30.8 19.2 11.6
0.50 1454 537 91.8
1.00 308.4 135.6 172.8
Table 4 Proportion of solid, liquid and gas in the soil with and without Acryhope application.
Acryhope Three-phase distribution (%)
application Bulk density
(%) Solid Liquid Gas (g/cm?)
0.00 503 04 49.3 1.33
0.25 395 03 60.2 1.05
0.50 245 02 75.3 0.65
1.00 22.3 0.8 76.9 0.60
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Table § Soil water content (0 ) and relative leaf turgidity (RLT) at different days after stop watering as affected
by rates of Acryhope application.
0 DASW 7 DASW 22 DASW
Treatment
%0, % RLT % 0, % RLT %9, % RLT
U, 14.8 96.8 22 46.6 0.3 -
U, 29.2 93.0 5.8 83.7 1.1 255
U, 48.6 84.7 313 92.1 4.1 70.5
U, 86.5 82.7 76.7 85.5 57.9 84.6
N, 17.8 84.0 47 79.8 03 39.5
N, 35.1 75.7 15.0 84.1 1.0 423
N, 51.4 79.9 219 88.6 4.7 69.2
N, 97.2 79.5 68.7 84.6 16.3 76.6
C, 17.2 82.1 32 89.9 0.5 -
C, 323 89.7 13.4 87.9 1.8 72.9
C, 56.9 91.4 37.8 88.8 15.9 94.2
C, 101.4 93.6 77.9 93.8 61.7 914
P, 17.1 88.9 29 87.2 03 -
P, 30.8 86.5 17.7 93.6 32 443
P, 51.0 90.0 39.0 935 18.2 94.2
P, 87.6 88.2 64.4 922 38.7 95.8
Remarks U = Eucalyptus 0 = No application
N = Neem 1 = 0.25% Acryhope application
C = Cashewnut 2 = 0.50% Acryhope application
P = Pararubber 3 = 1.00% Acryhope application
DASW = Days after stop watering
Table 6 Number of days of plant survival after stop watering as affected by rates of Acryhope application.
Acryhope Plant survival (DASW)
application
(%) Eucalyptus Neem Cashew nut Para rubber
0.00 4 11 11 11
0.25 11 16 21 23
0.50 23 28 44 44
1.00 36 49 80 93
DASW = Days after stop watering
Table7  Volumetric soil water content at 1/3 and 15 atm and plant available water (crop 2) of soil as affected by

rates of Acryhope application.

Acryhope Volumetric soil water content (%)

application PAW
(%) 1/3 atm 15 atm %
0.00 4.8 4.6 0.2
0.25 4.4 4.2 0.2
0.50 8.1 6.4 1.7
1.00 452 32.1 13.1
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Figure 1 Rain Fall distribution and moisture at the
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Table 8 Effect of rate and method of Acryhope application on growth of Para rubber tree after 126 days

transplanting.

Growth and dry weight of Para rubber trec

(g/tree)

Acryhope Application Height

application method (cm) Stem Leaf Total
(g/tree) and branch (Stem + Branch + Leal)

0 - 51.9 68.2 69.6 137.7
50 Mixing thoroughly 57.1 73.0 78.9 1519
100 with the soil 54.8 70.0 72.9 1420
Average! 55.9 715 75.9 t47.2
50 Placing within 59.2 81.5 81.6 163.0
100 the rhizosphere 59.6 78.4 84.6 163.0
Average! 59.5 80.0 83.1 163.0

I Average of Acryhope application treatment
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