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Interactive effect of silicon, chemical fertilizer and cow manure on growth
and yield of glutinous rice, RD6 variety planted in a sandy soil
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ABSTRACT: The study examined the combined effects of silicon, chemical fertilizer, and cow manure on the
development and productivity of the RD6 variety of glutinous rice cultivated on sandy soil. The investigation was
conducted in a pot. The experimental design was a randomized complete design with 4 replications of 2 factors:
factor 1 was the type of fertilizer used, which included chemical fertilizer, cow manure, and chemical fertilizer
combined with cow manure, and factor 2 was the variation in silicon rates. There were 4 different amounts of silicon:
0, 100, 200, and 300 mg/kg. The results showed that using chemical fertilizer coupled with cow manure and applying
200 or 300 mg /kg improved rice growth, yield, and quality. Furthermore, the rate of silicon application increased
the overall silicon contents in plants. This finding suggested that adequate fertilizer management might improve rice
yields grown on sandy soil.
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Table 1 Plant height and tillering at 60, 90, 120 and 150 days after transplanting

Transplanting

Treatment  Silicon Height (cm) Tillering (plant)

60 day 90 day 120 day 150day 60day 90day 120day 150 day

0 83.8cd¥  91.8ef 114cd 133c 6b 7c 8¢ 8cd
Chemical 100 88.8bc 99.3cd 117c 133c 6b 8b 10a 10b
fertilizer 200 88.8bc  98.5d 105de 132¢c 6b 9%a 10a 10b
300 90.0b 100bcd 121b 135¢ 6b 8b 9b 9¢c
0 80.0d 88.8f 107d 125d ad 5d 6e 6f
Cow manure 100 83.8cd 92 5ef 104f 124d ad 5d 7d 7d
200 83.8cd 93.0e 104f 125d 5¢c 5d 6e 6e
300 81.3d 98.8cd 108d 127d 5¢c 7c 7d 7d
0 82.5d 104d 126ab 145b 7a 8b 10a 10b
Chemical
100 92.5b 103bc 126ab 148ab 7a %a 10a 11ab
fertilizer +
200 92.5b 103bc 128a 1493 7a %a 10a 12a
Cow manure
300 100.a 109a 128a 150a 7a 8b 10a 10b
Mean 87.3 98.4 116 135 6 7 8 9
F-test?
Fertilizer x Silicon ** * ** * * ** *% **
CV (%) 4.6 3.0 25 2.1 10 8.4 5.6 5.7

YMeans in the column with the same letter(s) are significantly different at P < 0.05 by Duncan’s Multiple Range Test
(DMRT)
Zxx % — significantly different at P < 0.01 and at P < 0.05, respectively

NANAALATAMATNNANER
IINNANIINAABIMAAIUIMUNWIAT wazdIuTIRefuvestINlisulowarddneuniunnsineiu wuii vliavesley

wazUSunaudaneuiinaseumvinuia wazduiusisvieduvesdniegeddudAgnieada nuimslddenivaryaiasiuniy

Famou Tdiumlinuds uazdwiusisiedugnian lngdsunisnanesiiiladeniiuazyaiisuivifaeulugns 0 100 200
LAY 300 UN./AN. T1IAIIUIUSHABA UMY 2 539 TUIULARISUNISNAADINNEDTN1ITTIWIUTWADAUYINA U 1 599 TU

Yzt nuIhsunInaaesiiladewivasyaiTiuiuddneuludns 300 un./nn. Gdiuvinuisgenian Ae 178 n.

'
a

wazilufithdunadnfiewoudisuluganisveassfilddemilouiu sriunmsmeassilililaddaeu d1afiuminuiwindiae

q

NANSNAADIT IALTIUINTAADUL NS NaRDLMINWTU8dd1d (Table 2)
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Table 2 Dry matter and number of panicles at harvesting

Treatment Silicon Dry matter (g/pot) Panicle number (plant/pot)
0 103f 1b
Chemical fertilizer 100 131d 1b
200 143cd 1b
300 151c 1b
0 83.3¢ 1b
Cow manure 100 96.4fg 1b
200 105f 1b
300 121e 1b
0 105f 2a
Chemical fertilizer + Cow 100 156bc 2a
manure 200 164b 2a
300 178a 2a
Mean 128 1
F-test”
Fertilizer *% *%
Silicon *% *%
Fertilizer x Silicon *x% *%
CV (%) 4.4 3.1

“Means in the column with the same letter(s) are significantly different at P < 0.05 by Duncan’s Multiple Range Test

(DMRT)

Zxx= significantly different at P < 0.01, respectively

NANAALATAATNNANER

N v

NHANINAGDY NUIviaveslunasdidnauiinasonands wagAu nNandnag 1 ltudAyneans Inedisunis

naaenlddainiiuaryaiisiuiudaneuludns 200 un./nn. T1lvinandngen 149 n./n5079 T09RNNABAITUNINARBT

= [ 1Y

ladeniiuavyainsuiuddneuludng 300 un/nn. 4linandn 143 n/nseans way Msunimaaesilddemiuazyats

U

sifuaaneuludng 100 un/nn. Fralsuandn 136 n/nsears nuddy Tnesausisunsmnaes ffsdnaiuiels
uansafuvneadd luvaefidhiunmsnaassildyauaglilddaneu d1nlinandn 37.5 n/nszns wagfuiinaiiuiies 44.0
% sindign anuan1smaaesdanuin Miunsmaassildaeiaiisauiusdneulusns1 200 uaz 300 un./nn. (98.7% uaz
98.6%) uaz fiunisnaassilaloiaiivazyaiisiuiudaaeuludng 200 uaz 300 un./nn. (98.9% uaz 98.8%) 113il5eu
aziudngeiian uazliunnsetumaeada luvagiinslilondsmmielisuiudaneu 417 1000 wan fibwdnlaiusnsig

fumsadatuifunmeaessilaleniivazyadn Tavseldsiuiuidaeu wenanlifamuindsunimeaesiladerivazya

1 wiuddneuludns 200 un/nn. fwdngean 119 wan (Table 3)
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Table 3 Grain yields and quality under different fertilizer addition

Yield and productivity quality

Number of Filled grain 1000 grain  Harvest Grain yield

Treatment Silicon seeds per (%) dry weight  index per pot

ear (seed) (e)¥ (%) (¥
0 110cd¥ 97.7b 26.3a 77.7¢c 80.3g
Chemical fertilizer 100 112¢ 98.3ab 26.5a 77.6c 111d
200 115bc 98.7a 26.2a 76.4C 123d
300 117b 98.6a 26.4a 75.1c 133c

0 105e 94.7d 23.3c 44.0f 37.5i
Cow manure 100 105e 96.9c 24.5b 52.7e 57.3h
200 106de 96.5¢ 23.8c 54.7e 62.7h
300 107d 96.6¢ 24.4b 65.0d 64.0h
0 117b 98.0ab 26.7a 86.0b 90.5f
Chemical fertilizer + Cow 100 117b 98.6a 26.8a 90.5a 136b
manure 200 119a 98.9a 26.7a 90.9a 149a
300 118ab 98.8a 26.5a 91.5a 143ab

Mean 112 97.7 25.7 73.6 105

F-test”

Fertilizer * * ** ** **

silicon % % * *x *x

Fertilizer x Silicon * * * *x *%

CV (%) 1.6 0.4 1.2 2.7 4.8

YMeans in the column with the same letter(s) are significantly different at P < 0.05 by Duncan’s Multiple Range Test
(DMRT)
Zxx % — significantly different at P < 0.01 and at P < 0.05, respectively

Yayudiu 20 Wosdus  “Audadnn

v v =~
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USualwunai@es 17.0-30.3 n./nn. YSunauaalfeu 2.50-4.46 n./nn. wazdiunudaasu 11.1- 110 n./nn. laesisunis
noaenldyainiivsegnfewarliladanou Tadvsunusinemnsmndiiiian Tuvasilumiunismeasnldleniivay

1Y o

atsmiuddaeuludng 300 un./nn. ddivsunalulasiau (3.27 n/an) wazdSinalnunaidew (30.3 n./nn.) geian

e

LY @ a [

wazdsuNIIneaesildadenduazyadisiududiney 8ns1 200 un./nn. 1usuiaeaneasa (1.66 n./nn.) Usuim

uAaLdey (4.46 n./nN.) wazUSanaFanou (110 n/nn.) geilgn (Table 4)
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Table 4 Nutrient concentration in rice straw under different fertilizer additions

Nutrient concentration in rice straw (g/kg)

Treatment Silicon
Nitrogen Phosphorus Potassium Calcium Silicon
0 2.58¢Y 1.25i 17.2fg 3.40de 32.0e
Chemical fertilizer 100 2.58¢ 1.43f 18.2fg 3.13¢f 40.1d
200 3.06¢ 1.40g 25.1cd 3.80bcd 44.0d
300 2.72f 1.55d 26.8bc 3.83bc 58.2c
0 2.42h 1.16) 17.0g 2.50g 11.1g
Cow manure 100 2.83e 1.4%¢ 26.1bc 2.73fg 12.0¢g
200 3.05¢ 1.62b 19.8ef 2.50¢g 21.0f
300 3.07bc 1.47e 21.8e 2.80eg 58.0c
0 2.68f 1.34h 22.5de 3.43cde 21.1f
Chemical fertilizer + Cow 100 2.88d 1.37g 27.6abc 4.00b 21.7f
manure 200 3.11b 1.66a 28.0ab 4.46a 110a
300 3.27a 1.58¢ 30.3a 3.60bcd 89.3b
Mean 2.85 1.44 23.34 3.35 43.2
F-test”
Fertilizer ** ** ** ** **
Silicon > > > > *x
Fertilizer x Silicon ** ** *x ** **
CV (%) 0.9 1.1 6.9 7.4 8.9

YMeans in the column with the same letter(s) are significantly different at P < 0.05 by Duncan’s Multiple Range Test
(DMRT)

Lxx = significantly different at P < 0.01, respectively
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ogaiiuddniissiuanudesiu 99% fudniiviununisgeltlulasiauselutis 20.2-58.1 un/nszans Usunasleanesa
9.7-28.1 un./ns¥ane Usunaulnuvai@ey 170-302 un./nsea1s Usunauwaaidey 20.8-73.3 un./nsea1d wasdsunndineu
92.2-1813 un/nszan Inesinfumsneassitldyatafissesufeadlilatanou fniviinusinemsyndasiiign luvus
lush$umsmeaesilaleininavyansiududaneuludng 300 un./an. dduimalulasiau (58.1 un./nszans) Ui
woawosa (28.1 un./nszans) warUSnalnumaBen (302 un./nszans) gean wasinumsveassilladeiniiuazyatasuiu

Famou dns1 200 un./nn. TEiUSIIMLARIEEY (73.3 Un/nTEan9) LarUSunadineu (1813 un./nsen14) gedn (Table 5)
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Table 5 Nutrient uptake in rice straw under different fertilizer additions

Nutrition uptake in rice straw (mg/pot)

Treatment Silicon
Nitrogen Phosphorus  Potassium Calcium Silicon
0 26.7kY 13.0j 172i 35.1h 330g
Chemical fertilizer 100 33.9¢ 18.8f 182h 42.1f 526f
200 43.8d 20.1e 251d 54.5e 630e
300 41.1e 23.4c 263c 57.9d 878c
0 20.2 9.7k 170i 20.8k 92.2j
Cow manure 100 27.3 14.4 261c 26.4j 115i
200 32.0h 17.0gh 198g 26.2) 220h
300 37.3f 17.9¢ 218f 34.0i 705d
0 28.3i 14.2i 225e 36.1¢ 222h
Chemical fertilizer + Cow 100 45.0c 21.5d 276ab 62.5¢ 339¢
manure 200 51.0b 27.2b 280b 73.3a 1813a
300 58.1a 28.1a 302a 64.0b 1586b
Mean 37.1 18.8 237 444 621
F-test?
Fertilizer ** ** ** ** **
Silicon > > > > "
Fertilizer x Silicon x* x* ** x* x*
CV (%) 4.6 4.0 8.5 7.9 11.0

“Means in the column with the same letter(s) are significantly different at P < 0.05 by Duncan’s Multiple Range Test
(DMRT)

%= ignificantly different at P < 0.01, respectively
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IINHAN1INARRINUIT vinveslouwasUsunaddaeuludnsn 200 uaz 300 Un./nn. dwasenisiaseAulanans
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