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ABSTRACT: The objective of this study was to investigate the effects of zinc (Zn) and silicon (Si)
on growth and yield of rice cv. Khao Dawk Mali 105 grown in a loamy sand soil. An experimental
design was a randomized complete block design with 5 treatments of fertilizer application and 4
replications, namely 1) no fertilizer (control, T1), 2) recommended chemical fertilizer rate (16-16-8
and 46-0-0 formulas at the rates of 22.5 and 10.0 kg/rai, respectively) (T2), 3) recommended chemical
fertilizer rate + Zn at the rate of 1.1 kg/rai (T3), 4) recommended chemical fertilizer rate + Si at the
rate of 195.6 g/rai (T4), and 5) recommended chemical fertilizer rate + Zn at the rate of 1.1 kg/rai
and Si at the rate of 195.6 g/rai (T5). The results showed that T2-TS5 contributed to higher growth and
yield components as well as grain yield of rice than no fertilizer application (T1) (P<0.01). However,
application of recommended chemical fertilizer rate with Zn and Si (T3-T5) showed a trend to have
higher yield component and grain yield than the recommended chemical fertilizer rate (T2) (P>0.05).

Keywords: Chemical fertilizer, Zinc, Silicon, Rice cv. Khao Dawk Mali 105, Loamy sand soil
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Figure 1 Rice height as influenced by chemical fertilizer application.
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Figure 2 Rice leaf greenness (SCMR) as influenced by chemical fertilizer application during tillering

and heading stages.

Similar lowercase letters on top of bar graphs, which compare leaf greenness among the treatments

in each stage, represent not significant differences by LSD (P>0.05)

Similar uppercase letters on top of bar graphs, which compare leaf greenness between the two stag-

es in each treatment, represent not significant differences (P>0.05)

Vertical bars represent standard error of the means (SEM)
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Figure 3 Leaf area as influenced by chemical fertilizer application during tillering and heading stages

Similar lowercase letters on top of bar graphs, which compare leaf area among the treatments in each

stage, represent
not significant differences by LSD (P>0.05)

Vertical bars represent standard error of the means (SEM)
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Table 1 Above-and belowground dry weights and a ratio of shoot/root as influenced by zinc and

silicon applications

Treatment Shoot dry weight (g/hill) Root dry weight (g/hill) Shoot/root ratio
m 3.08¢ (-) 2.20d (-) 1.40b (-)
T2 4.69b (+52%) 3.02¢c (+37%) 1.55ab (+11%)
T3 5.67a (+84%) 3.39b (+54%) 1.623a (+19%)
T4 5.42a (+76%) 3.65ab (+66%) 1.49ab (+7%)
T 5.77a (+87%) 3.91a (+78%) 1.48ab (+5%)
F-test *k *k %

V. (%) 6.49 4.71 6.87

Means in a same column followed by the different letters are significantly different by LSD (P<0.01 (**), P<0.05 (*))

+% represent increases of relative amount of above- and belowground dry weight compared to T1 (no fertilizer

application)
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Mﬁmuﬁmﬁ (filled grain weight) LACNAKNARLNAR
V4uia (total grain yield) Wudn n93aa 75
dwiinwdna/ne (filed grain weight/hill) uaz
HaNARWAaaiNAgeige  Teliuansineann
n99438 T4 T3 ugz T2 wi 75 Mithwiiniudas/ne
LL@”u’muﬂLu@mw\mummmﬂniiwm T (P<O 01)
(Table 3) mmﬂmﬂﬁmmqmu Zn UAzSi Auwn
Rt EE ﬂ@umummmmmnmmﬂ@ﬂﬂ
indifesadnaauazlildly Wesann zn o
mafaﬁmiwwmmmmﬂuﬂ?ﬁmmu@ﬂLLmrﬂ,u
ga1u10278 Zn W8 1ae Zn HAanusdludiniy
PTG EY: G PR P IR

LATNIFAILATITH

Tulsfins soaataeilunnsdinumnulan d1vndl zn
linafuaufiaenisrasieuian Naaziadny
wulnuaslinandnanas  Si iflusisuasy

dsrlombasivainasaniaasoinin 4 Si ez
goelusduiefuadliiun  rduudaus
laivindne wardeaiunisdinnnanaaeslsa (9u
Taaludl (rice blast) Tealulud (leaf blight) uay
Tsnluap@tnena  (obrown  spot)  Llugiu)
(Marschner, 1995; Datnoff and Rodrigues,
2005; Massey and Hartley, 2006; Wissuwa et
al., 2006) fFatinan1sAnE1ae Cuong et al.
(2017) lAAnEANENATRS Si faniaasyFuin
waznananzesdnqlulssmaReaunn wudn
msldile N P K suAuwuztindauriy Si vinli
NARARN NN 20% ﬁﬂmumﬁg/m\uﬁﬁu
6% 8MINIAANSALNLEL 89.8% 11711In 1000
WAANLTY 33% WATHANARWAANLAL 23%
Weweuiunisldile N P K muAiuueii dou
Khan et al. (2007) 3781971491 N19h8 Zn NN9AU
M3 10 nnAgnmns M lfesAlsznauaes
HANRALAZHANARNARTI9gandInIsld  Zn
fms 5 nnaanand wazldld zn WdwReaiy
Mustafa et al. (2011) wud1 nasld Zn 3duuy
sina Lun nsudsandnnneutgn naslaniaiu
WAZATAANUNS L M esAlsznauaes
HANARLATHANAAWNAATasinagandInslaile
Zn ageliedAtyn1eada LazEsfahani et al.
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(2014) 9984791 NFRAN Zn Fa8AY Si naly
WnlesAsznaufuNanan
Wenvesdinnanesiig Tarom Mahallii gendnnng
AANY Zn Y98 Si WeNesnaReY 491 Ghasemi

Table 2 Yield component of rice as influenced by zinc and silicon applications

WATATINNTLAL

847

etal. (2013) uaz Cuong et al. (2017) mmgudw
n3la zn M liisatnsfuinaauesdinagea us

\ \ o oA . oA | a \
n15ld Zn $anru Siviseld Si esatamen s
BAnaTnsAuNeaae9diig

Treatment No. of grain/ No. of filled grain/panicle No. of grain/hill  Filled grain percentage (%)
panicle

T1 23.06b (-) 21.81b (-) 92.25b (-) 95.01 (-)

T2 41.88a (+82%) 39.69a (+82%) 167.5a (+82%) 95.10 (0%)

T3 49.31a (+114%) 47 .5a (+118%) 197.25a (+114%) 96.27 (+1%)

T4 46.44a (+101%) 44.69a (+105%) 185.75a (+101%) 96.04 (+1%)

T5 50.25a (+118%) 46.13a (+112%) 201.00a (+118%) 92.64 (-2%)

F-test * > * ns

C.V. (%) 17.58 14.67 17.58 4.44

Means in a same column followed by the different letters are significantly different by LSD (P<0.01, **)

ns; not significantly different (P>0.05)

+% represent increases of relative amount of yield component parameters compared to T1 (no fertilizer

application)

Table 3 Yield component, grain yield and harvest index of rice as influenced by zinc and silicon

applications

Treatment Panicle length Filled grain 1000 grain Total grain yield Harvest

(cm) weight (g/hill) weight (g) (g/hill) index
T1 14.91b (-) 2.38b (-) 25.8 (-) 2.4b (-) 0.43 (-)
T2 18.44a (+24%) 3.86a (+62%) 27.1 (+5%) 3.93ab (+64%) 0.47 (+9%)
T3 19.68a (+32%) 4.51a (+90%) 25.8 (0%) 4.56a (+90%) 0.48 (+12%)
T4 19.42a (+30%)  4.82a (+103%) 26.1 (+1%) 4.85a (+102%) 0.48 (+12%)
5 19.96a (+34%) 5.00a (+110%) 26.4 (+2%) 5.12a (+113%) 0.50 (+16%)
F-test * * ns ** ns
C.V. (%) 5.96 16.5 2.76 17.03 9.50

Means in a same column followed by the different letters are significantly different by LSD (P<0.01, **)

ns; not significantly different (P>0.05)

+% represent increases of relative amount of yield component, grain yield and harvest index parameters

compared to T1 (no fertilizer application)
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agtluazlaiduauus

nan1sAnEiuansliifiudniaudn
&9nR (zinc, Zn) wavdaneu (silicon, Si) Nuase
nsiseyALinuaTHaNARYasd1aRugI19AeN
Ned 105 ﬁﬂqnhﬁuﬁf@mmﬁﬁmm@m
auysal Taawudn nsldtleiadl (nesuda T2-
15)  WesAdsznausasniaesniiuln a9A
UTTNALUDINANAR  UATNANARLNAATBIT1IES
ningsuasiladly  (nesdd  T1)  (P<0.01)
aglafinnn  nisldilendidnaunsiingoniy
Zn uay Si (N7313T T3-T5) Auunlsiunnliiesd
UseNaLIINANARLATHANAANANEININ 1418
WRERTIWUETN (N99438 T2) (P>0.05) atinals
fimu nsdnafsielumsiudnnaes zn
uaY Si “lmzﬁuﬁ'qﬁyu ienEnINT89 Zn uaz Si
fnzausanislinaudnresiiaiugananen
Nzd 105

LANAISTA9DY

NTNNN9EN9 NIENIIUNBATUAZANNTOI. 2553.
f1naapenuzd.  wldeddnnseiing.
AInRKELasWRIWNE1Y nIun1gdng.

wWieyans Natael. 2559. ANNEANANYITDIURIAU:
W@NE19U7LNAUNNTTUUNITRBUATN
0801312
il aedgmatulatinisinens Aty
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dinedseuasimundng. 2560. 89AANE
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Li‘j‘@ 11 4N91AN 2562.

Amanullah, J., K. Inamullah, Z. Shah, and S. K.
Khalil. 2016. Phosphorus and zinc
interaction influence leaf area index in fi
ne versus coarse rice (Oryza sativa L.)
genotypes in Northwest Pakistan. Int. J.
Plant Physiol. 2: 1-8.

Benton Jones, J.J. 2001. Laboratory guide for
conducting soil tests and plant analysis.
Boca Raton FL, CRC Press.

Cuong, T. X, H. Ullah, A. Datta, and T. C.
Hanh. 2017. Effects of Silicon-Based
Fertilizer on Growth, Yield and Nutrient
Uptake of Rice in Tropical Zone of
Vietnam. Rice Sci. 24: 283-290.

Datnoff, L.E. and F.A. Rodrigues. 2005. The
Role of Silicon in Suppressing Rice
Diseases.  APSnet
10.1094/APSnetFeature-2005-0205.

Dey, R., M. Biswas. M. N. Hossain Maiah, and
P. Mandal. 2015.
performance of rice varieties. Int. J.
Plant Soil Sci. 6: 124-139.

Esfahani, A. A., H. Pirdashti, and Y. Niknejhad.

Features. doi

Agronomic

2014. Effect of iron, zinc and silicon
Application on quantitative parameters
of rice (Oryza Sativa L. CV.Tarom
Mahalli). Int. J. Food Allied Sci. 3: 529-
533.

Foy, C.D. 1992. Soil chemical factors limiting
plant root growth. Adv. Soil Sci. 19: 97-
149,

Ghasemi, M., H. Mobasser, A. G. Malidarreh,
and H. Asadimanesh. 2013. Zinc, silicon
and potassium application on rice. Int.
J. Agric Crop Sci. 5: 936-942.

Jing, Q., T. Dai, D. Jiang, Y. Zhu, and W. Cao.



KHON KAEN AGR. J. 47 (4) : 839-850 (2019). /doi: 10.14456/kaj.2019.42 849

2007. Spatial distribution of leaf area
index and leaf N content in relation to
grain yield and nitrogen uptake in rice.
Plant Prod. Sci. 10: 136 -145.

Khan, R., A.R. Gurmani, M.S. Khan, and A.H.
Gurmani. 2007. Effect of zinc application
on rice yield under wheat rice system.
Pak. J. Biol. Sci. 10: 235-239.

Korndorfer, G.H. Snyder, M. Ulloa, G. Powell,
and L.E. Datnoff. 2006. Calibration of
soil and plant silicon analysis for rice
production. J. Plant Nutr. 24:1071-1084.

Marschner, H. 1995. Mineral nutrition of higher
plants. 2nd Edition, Academic Press,
London.

Massey, F.P. and S.E. Hartley. 2006.
Experimental demonstration of the
antiherbivore effects of silica in grasses:
Impacts on foliage digestibility and vole
growth rates. In: Proc. Royal Soc. B.
273: 2299-2304.

Mehrabanjoubani, P., A. Abdolzadeh, H.R.
Sadeghipour, and M. Aghdasi. 2015.
Impacts of silicon nutrition on growth
and nutrient status of rice plants grown
under varying zinc regimes. Theor. Exp.
Plant Phys. 27: 19-29.

Mustafa, G., E. Ullah, N. Akbar, S.A. Qaisrani,
A. Igbal, H.Z. Khan,K Jabran, A.A.
Chattha, R. Trethowan, T. Chattha, and
B.M. Atta. 2011. Effect of zinc application
on growth and yield of rice (Oryza sativa
L.). IJAVMS. 5: 530-535.

Sarma, R.S., D. Shankhdhar, S.C. Shankhdhar,
and P. Srivastava. 2017. Effect of silicon

solublizers on growth parameters and

yields attributes in different rice
genotypes. Int. J. Pure App. Biosci. 5:
60-67.

Sinclair T.R. and R.C. Muchow. 1995. Effect of
nitrogen supply of maize vyield: |I.
Modeling  physiological
Agron. J. 87: 632-641.

Song, A., P. Li, F. Fan, Z. Li, and Y. Liang.
2014. The Effect of

photosynthesis and expression of its

responses.

silicon on

relevant genes in rice (Oryza sativa L.)
under high-zinc stress. Plos One 26:
1-21. DOI:10.1371-/journal.
pone.0113782.

Sun, Y., C. Tong, S. He, K. Wang, and L. Chen.

2018. Identification ~ of  nitrogen,
phosphorus, and potassium
deficiencies based on temporal

dynamics of leaf morphology and color.
Sustainability. 10: 1-14.

Vollmann, J., H. Walter, T. Sato, and P.
Schweiger. 2011. Digital image analysis
and chlorophyll metering for
phenotyping the effects of nodulation in
soybean. Comput. Electron. Agr. 75:
190-195.

Wissuwa, M., A.M. Ismail, and S. Yanagihara.
2006. Effects of zinc deficiency on rice
growth and genetic factors contributing
to tolerance. Plant Physiol. 142: 731-
741,

Yuan, Z., Q. Cao, K. Zhang, S. T. Ata-Ul-Karim,
Y. Tian, Y. Zhu, W. Cao, and X. Liu.
2016. Optimal leaf positions for SPAD
meter measurement in rice. Front. Plant
Sci. 7: 1-10.



850 WNUINEAT 47 (4) : 839-850 (2562). /doi: 10.14456/kaj.2019.42

Zakeri, H., J. Schoenau, A. Vandenberg, M.T.
Aligodarz, and R.A. Bueckert. 2015.
Indirect estimations of lentil leaf and
plant N by SPAD chlorophyll meter. Int.
J.Agron.1-10.D0I:10.1155/2015/748074.



