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ABSTRACT: The objectives of this research were to study the effects of perlite, chicken manure and zinc foliar
application on the yields of cassava grown in Yasothon soil (Typic Paleustult), and the changes to soil properties.
The experiment was conducted on a farmer’s field in Ban Kut Muang, Takhian sub district, Dan Khun Thot district,
Nakhon Ratchasima province. A factorial in randomized complete block design with four replications was employed.
The first factor consisted of no soil conditioner, and applications per rai of 100 kg perlite, 500 kg chicken manure, and
100 kg perlite + 500 kg chicken manure. The second factor comprised no foliar application, ZnSO4 foliar application
at the rate of 3 kg/rai applied at 1,2 and 3 months of age (three times). All plants were added with 15-15-15 fertilizer
at the rate of 100 kg rai-1 (split into equal amounts and applied twice at 2 and 4 months of age). Yields of plant and
parameters involved were harvested and investigated at 10 months of age. In addition, soil samples at depths of
between 0-20 and 20-40 cm were collected shortly before harvesting for analyses of soil properties.

Results revealed that the application of chicken manure gave the average fresh tuber yield of 3.59 ton/rai.
This was statistically indifferent from the additions of perlite and perlite plus chicken manure, but was significantly
greater than that of no soil conditioner treatment (2.87 ton/rai). Plant survival rate had the same trend as that of fresh
tuber yield. Using perlite together with chicken manure tended to give the highest starch yield of 919.1 kg/rai. Zinc
foliar application (three times) was likely to offer the highest fresh tuber yield of 3.51 ton/rai, and it also resulted in
significantly higher starch percentage (26.9%), starch yield (955.8 kg/rai) and survival rate (90%) than did growing
cassava without Zn application. However, the interaction between soil conditioner and zinc application on plant
performance was not clear. In addition, chicken manuring had an obvious effect on the increase of aboveground
biomass. The use of perlite and chicken manure also resulted in higher accumulation of available P and K in soil
collected shortly before cassava being harvested at depths of between 0-40 and 20-40 cm, respectively, than that of
the one without the addition of soil conditioner.

Keywords: perlite, chicken manure, zinc, cassava, Yasothon soil
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Table 1 Analytical data of soil samples collected before planting

Soil properties Topsoil Subsail
pH 4.5 4.6
Organic matter (g/kg) 9.1 8.6
Total N (g/kg) 0.7 0.6
Available P (mg/kg) 11 5.4
Available K (mg/kg) 35.8 58.7
Extractable Ca (cmolc/kg) 1.39 2.92
Extractable Mg (cmolc/kg) 0.26 0.55
Extractable K (cmolc/kg) 0.09 0.17
Extractable Na (cmolc/kg) 0.06 0.04
Sum bases (cmolc/kg) 1.8 3.68
Available Fe (mg/kg) 5.1 55
Available Zn (mg/kg) 0.26 0.35
Table 2 Chemical properties of chicken manure and perlite used in the experiment.
Properties Chicken manure Perlite
pH 7.0 7.7
EC (dS/m) 1.50 0.26
OM (g/kg) 406 nd
CEC (cmolc/kg) 65.08 20.25
Total N (g/kg) 46.90 nd
Total P (g/kg) 7.60 nd
Total K (g/kg) 17.60 2.80
Total Ca (g/kg) 26.20 1.20
Total S (g/kg) nd 2.20
Total Mg (g/kg) 3.20 1.00
Total Na (g/kg) 11.40 1.90
Total Si (g/kg) nd 322.10
Total Al (g/kg) nd 80.10
Total Fe (g/kg) 0.30 0.20
Total Zn (g/kg) 0.50 0.40
Total Cu (g/kg) 0.04 0.10
Total Mn (g/kg) 0.50 0.30

Remark: nd = not determined
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22 {fuulaAssacny

SunwiieansefuresTudlovadlifipna
WANFNAAY %@’luﬁﬁuﬁﬁmm@ﬂmﬁﬂsﬂaimmau
wazimaladaslumiu uaznisdenutlodanzanisly
Tudnasing) nslddanyfudlsanniuuatiuyinli
Fudnilendsdianuurisiasugandinisldlanisan

vutledanzd Weliudlendaengld 1, 2 uaz 3
eundalgnaseaz 3 nn./ls Suualdu il dmau
ﬁqmgwi@rﬁ”ngmm A8 15 TiFasu (Table 2)
2.3 fagaznisazanuile
mﬂﬁﬁmQﬂ§uﬂqaﬁuﬁmmiﬂﬁﬂﬁ?@mxms
azanuiliianuuaneneiu wanudn nsldyaln



194

wnauRuualduinldfesaznisazanutlaly
Woudleunas (23.2%) Aandanisldinelas
(25.8%) %ﬂﬁm%ﬁLuﬁ;mﬂmmnu“zﬂml,n@uﬁ
aannlulnsiaugs fefisenudnidetudlouds
Tasululasiauuiniiuld azvinlfifianisiasngy
wulanneansuninndnnisazanuilelusn aeds
paltnindaumileAuianunveudends
L AnrazanLNazinag (mmﬁmmﬁlau,
2551) ﬁ'}’a‘”ﬂﬁﬁmﬁmuﬂﬂﬁqmaLﬁfﬂﬁuﬁﬂﬂwﬁq
agld 1, 2 uaz 3 Heundulgnaieaz 3 .3

LNUNERAT 42 (2) : 189-200 (2557).

finl#fasaznirazanuilaaingugaminiuiesas
26.9 (Table 3) %lqvl,u'LLmﬂﬁiNﬁumiaquﬂﬂﬁmza
letudnuzvaeeneld 1 Feundalgnaseas 3 nn.lls
waigandanaslyannuladanz@nielue el
e drAynieadin (Figure 2) dufudduiug
wudn nsdsvulledansd 1 Weundegnaseaz
3 nn./13 sanduagnindmalasdaclumuginlag
LLmIfIm%’@mxmmmuLLﬂqmﬁﬂqqqmL‘vhﬁ”u
Fotay 28.7

Zn0 Znl Zn2

30 30
= 20 20
Q -~ i
5%
5= L
@ 10 10
0 | > o
SO S1 S2 S3
30
25
e 20
O~
5 X 15
g8
(%]

SO

B Zn0
B Znl
@ Zn2

S2 S3

Figure 2 Effect of soil amendments and Zn foliar application on starch percentage of cassava.
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Figure 3 Effect of soil amendments and Zn foliar application on starch yield of cassava.
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Table 3 Effect of soil amendments and Zn foliar application on fresh tuber yield, number of tuber, starch

percentage, starhc yield, survival rate and number of stem of cassava.

Fresh tuber yield Tuber Starch ~ Starchyield  gurivalrate Number of stem

Treatment

(ton/rai) (no./plant) (%) (kg/rai) (%) (no/rai)
Soil Conditioner
SO 2.87b 12.94 22.2 671.1 83b 2,527
S1 3.02ab 14.36 25.8 807.6 87ab 2,663
S2 3.59a 14.24 23.2 857.3 90a 2,844
S3 3.54a 14.07 252 9191 89ab 2,925
F-test * ns ns ns * ns
Zn Foliar Application
Zn0 3.07 13.54 22.3b 723.4b 84b 2,822
Zn1 3.20 13.27 23.2ab 762.1ab 87ab 2,767
Zn?2 3.51 14.89 26.9a 955.8a 90a 2,631
F-test ns ns * * * ns
Interaction
S0Zn0 2.29 11.90 18.9 460.9 80 2,431
S0Zn1 3.02 11.47 21.6 668.1 85 2,686
S0Zn2 3.29 15.45 26.2 884.4 85 2,466
S1Zn0 2.59 12.87 211 569.9 80 2,663
S1Zn1 3.17 14.82 28.7 908.2 88 2,674
S1Zn2 3.31 15.37 27.7 944.6 92 2,407
S2Zn0 3.65 14.30 24.2 902.9 91 3,195
S2Zn1 3.27 13.87 18.4 622.8 90 3,079
S27n2 3.88 14.55 271 1046.3 90 2,500
S3Zn0 3.75 15.10 24.9 959.8 86 2,998
S3Zn1 3.33 12.92 241 849.4 87 2,628
S3Zn2 3.55 14.07 26.7 947.9 93 2,905
F-test ns ns ns ns ns ns
%CV 22.14 18.59 23.36 37.8 8.03 17.19

Remark: ns = no statistical difference, mean value followed by the same letter using DMRT= no statistical

difference, * = statistical difference at 95% level of confidence
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Table 4 Effect of soil amendments and Zn foliar application on stem weight, leaf and brach weight, rhizome

and abover ground biomass of cassava.

) Leaf and branch ) ) Aboveground
Stem weight : Rhizome weight )
Treatment weight biomass
(ton/rai) (kg/rai) (kg/rai) (ton/rai)
Soil Conditioner
SO 0.69b 179.8¢c 360.3c 0.87c
S1 0.75b 265.0c 398.5¢ 1.01c
S2 1.27a 740.8b 669.3a 2.01a
S3 1.17a 564.8a 564.2b 1.73b
F—'[eSt *k *% *%k **
Zn Foliar Application
Zn0 0.95 381.1b 483.2 1.33
Zn1 0.95 388.3b 513.0 1.34
n2 1.01 543.3a 498.0 1.56
F-test ns * Ns ns
Interaction
S0Zn0 0.55 127.3 284.0 0.68
S0Zn1 0.76 182.8 437.5 0.94
S0Zn2 0.76 229.0 359.5 0.99
S1Zn0 0.66 156.3 427.3 0.82
S1Zn1 0.73 226.8 354.3 0.96
S1Zn2 0.85 412.0 414.0 1.27
S27n0 1.34 643.5 651.0 1.99
S27n1 1.21 643.5 684.8 1.86
S27n2 1.24 935.3 672.0 2.18
S37n0 1.23 597.3 570.5 1.83
S37Zn1 1.08 500.3 575.5 1.58
S37n2 1.20 597.0 546.5 1.80
F-test ns ns ns ns
%CV 18.43 38.55 19.72 22.24

Remark: ns = no statistical difference, mean value followed by the same letter using DMRT= no statistical difference,

* = statistical difference at 95% level of confidence, ** = statistical difference at 99% level of confidence
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Table 5 Total N, available P and available K in soils at depths between 0-20 and 20-40 cm

Treatment Total N (g/kg) Available P (mg/kg) Available K (mg/kg)
0-20 20-40 0-20 20-40 0-20 20-40
S0 0.09 0.09 1.85¢c 1.38b 21.0 17.3b
S1 0.08 0.08 2.47b 1.76ab 25.7 19.4ab
S2 0.10 0.09 3.40ab 2.63a 28.4 21.5ab
S3 0.08 0.08 4.07a 2.42a 24.5 22.0a
F-test ns ns * * ns *
%CV 9.01 8.92 56.72 54.58 33.07 24.82

Remark: ns = no statistical difference, mean value followed by the same letter using DMRT= no statistical

difference, * = statistical difference at 95% level of confidence

Soil samples were collected at one month before cassava being harvested.
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