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Abstract

Chitosan and fertilizers are important factors affecting on plant growth and crop production. Therefore, the
influence of turmeric cultivation in sandy loam soil with different fertilizers together with chitosan applications was
assessed. The results showed that the turmeric cultivated in sandy loam soil with chitosan soil mixture (0.1 % w/w)
and foliar spray application (0.1 % w/v) with chemical fertilizer stimulated better growth, yield and curcuminoid
compared to turmeric grown in the soil with chemical fertilizers. While the addition of mixed organic fertilizers
improved physicochemical properties and nutrient contents. From these results turmeric significantly promoted
yield (30.9 g) and curcuminoid content (9.0 %) at the rate of 8 tons/rai. Hence, mixed organic fertilizers at the rate

of 8 tons/rai can be used as nutrient sources to increase yield and curcuminoid content of turmeric.

Keywords : chitosan ; fertilizers ; turmeric
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FANHARINGT (AN3799 1)

F151991 1 D4ALIENAUSIRIMNIVRITANBUYITE

Treatment TotalN  Total P,O;, Total K,O TotalCa TotalMg Total S Total Fe Total Mn Total Zn Total Cu
(%) (%) (%) (%) (%) (mg/kg)  (mglkg) (mg/kg) (mg/kg) (mg/kg)
Cow manure 1.06d 0.75e 0.85d 0.38e 049e 7.92d 72343b  6575Db 130.3bc  255d
Goat manure 1.98b 1.38d 281b 0.83d 0.72d 18.73a 29188d 6739ab  1822ab  46.4c
Chicken manure 2.28a 8.54 a 0.63e 18.56 a 1.26b 16.18b  9780.0a 605.3 ¢ 85.7¢c 61.7a
Rubber wood ash 0.11e 1.96 b 3.04a 9.51b 2.19a 12.33¢c  6088.7b  7152a 2450a 53.1b
Mixed organic fertilizers 1.65¢c 158 ¢ 212c¢ 194c 0.74c 15.08b  4701.2c 667.1 ab 164.2b 41.1¢c
FTest x x o . o . - x * x
C.V. (%) 5.01 2.48 3.74 1.13 6.54 3.19 8.53 3.04 15.42 4.89

o a

YNIZYE) 1 ** A LaNANAUeLNHTA AN NEBAT P<0.05 Waz P<0.01 ANNAAU Fadnesmlaunulunadiilineaii

a o o o

wangaAn lluansieneaiAnszaudad Aty 0.05
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Bulk density  Field capacity pH' EC' oM Avail.P Extr.K Extr.Ca Extr.Mg

Treatment
(g/em?) (%) (1:5) (dS/m) (g/kg) (mg/kg)  (mglkg)  (mg/kg)  (mg/kg)

Soil (8) + Chemical fertilizer (CF) 1.28 30.0b 40b 0.07¢c 42c 1.0cd 11.3c 13.2d 3.8d
S + Spray chitosan + CF 1.27 30.2b 39c¢ 0.07¢c 54b 1.0cd 120c 18.3d 4.8d
S + Soil chitosan + CF 1.27 304 b 41b 0.06 ¢ 54b 0.8d 11.8c¢c 18.0d 4.7d
S + Soil chitosan + CF + Cow manure 4 tons/rai 1.26 31.3ab 4.0 bc 0.07c 54b 30c 242c¢ 385¢c 108 ¢
S + Mixed organic fertilizers 8 tons/rai 1.25 32.3ab 41b 0.09 b 58ab 15.1b 82.8b 1154 b 29.5b
S + Mixed organic fertilizers 16 tons/rai 1.23 335a 42a 0.11a 6.2a 25.0a 116.4 a 169.4 a 453 a
F-Test NS o x ox ox ox ox ox x
C.V. (%) 1.67 3.76 1.10 6.91 4.12 10.75 18.93 9.07 13.25

vieyg) - = 1:5 (A 17); NS Ae TduansingetelibidAynieadia * Ae wnnsinaiuetelubidAnynieadinn P<0.01

'
o o > o 0 o

aeneauiauiuluredulinaaiuuansdnA lluanAaneaianscAUE&ATY 0.05
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al q

o A 6o o

atewiulddn (nmd 1) Inaenizaudunlgnluiunlailegusddns s su/ls Hanugediv 74.2 uRuns Lazdy
. - a o a e o a d oA e . d a da aw

POUNANGY 20.6 HaAWAT TegugalenFaumauiunisldileaiiaguy o iWwhnaiuafiudunlgnluauninisld

lalnsunuuagnaudaniunislaijanduazyada danaliilinissgAnlnindu (a9 3)

5115199 3 uareN 9L latnauuazilasiarangesiu dusanaeasiu uazdauawluaindueny 3 uaz 6 haw

Three months after planting Six months after planting
Treatment Plant height ~ Stem diameter Leaf no. Plant height ~ Stem diameter Leaf no.
(cm) (mm) (leaves/pot) (cm) (mm) (leaves/pot)

Soil (S) + Chemical fertilizer (CF) 131b 3.8¢c 2.0 34.3c 8.0 cd 7.2

S + Spray chitosan + CF 22.8 ab 5.0 bc 3.2 33.7¢c 6.5d 8.2

S + Soil chitosan + CF 255a 5.8 abc 3.2 57.0b 12.2bc 9.5

S + Soil chitosan + CF + Cow manure 4 tons/rai 32.1a 7.0 ab 4.6 66.9 ab 173a 13.3
S + Mixed organic fertilizers 8 tons/rai 335a 7.6a 3.6 742 a 206 a 10.0
S + Mixed organic fertilizers 16 tons/rai 23.1ab 5.4 abc 3.0 709 a 16.0 ab 8.5
F-Test * * NS > > NS
C.V. (%) 29.25 21.47 34.10 16.96 11.80 37.37

yxaze - NS Aa lduansnsedadlad1Anynieadia * Ae uanseiued9ldsdAtyn9aiian P<0.05 uay P<0.01 ANAIAL

madneauilauiuluredulifefuudnsinAnliuansrmeadanszsudednAty 0.05

S+CF+ S+CF+Cow S+CF+Mixed organic S+CF+Mixed organic

Spay chitosan Soil chitosan manure 4 tons/rai fertilizers 8 tons/rai fertilizers 16 tons/rai

mMwii 1 uarean sl latrauuazijasianisEsyidninaiuiient 6 ke

YNEg - S=Soil and CF=Chemical fertilizer
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Rhizome fresh weight  Rhizome dry weight  Curcuminoid

Treatment

) (@) (%)
Soil (S) + Chemical fertilizer (CF) 31.1d 6.8e 7.6 bc
S + Spray chitosan + CF 56.3C 13.1cd 72¢C
S + Soil chitosan + CF 527¢C 11.4 de 7.6 bc
S + Soil chitosan + CF + Cow manure 4 tons/rai 98.3b 17.3 bc 8.1 abc
S + Mixed organic fertilizers 8 tons/rai 136.8a 309a 9.0a
S + Mixed organic fertilizers 16 tons/rai 106.9 b 2150 8.6 ab
F-Test * o *
C.V. (%) 17.94 19.96 19.13

o o aa

NIENYB) - * A9 LANFANAUBENINITEANATIUNNATAN P<0.05 LAY P<0.01 AMNANSL Fasnuswdauiilunaduil

o

a o o o

WweniuuansInAn lluanAnansaianssAuiad Aty 0.05

o

AN TuuazN 1790 19918899177 T 98Ty

v
o o

PR a Ao P a a ‘4 P 9 9
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1o

s1p@rnsdanlunjgendinaiudundgnlununiinisldiennzilendl anduneanadaniainn (an31ei 3) Walnisla

! A oo o

{le@uvind danaliiaduduiiponuidindusineimainandaan Inaanizaiudunldiledunsddns s waz 16 fu/ls

Fpudindululnsian (19.00 waz 19.46 nFu/Alansu) eanasa (2.38 waz 2.37 nFu/Alaniy) Twunadean (42.70
o a o = o a o a o a o

waz 45.14 NFNATANTN) wAAEEN (1.45 wAY 1.46 NFN/ATANTN) uazunnTl@eN (2.24 uay 2.28 nFw/Alanin) g9

A A o & o A I+ L o o A 4 N A o= A
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ﬂ. F2A + ' v v v Q’l o
15197 5 waresnslilalauuaziloseanudindusineimslumieiudu

Nutrient concentration (g/kg)

Treatment
Total N Total P Total K Total Ca Total Mg
Soil (S) + Chemical fertilizer (CF) 12.35¢ 1.64 b 18.08 b 0.78 b 1.15b
S + Spray chitosan + CF 15.35b 151b 21.13b 0.83b 1.19b
S + Soil chitosan + CF 13.52¢c 1.54 b 17.07 b 091b 1.04b
S + Soil chitosan + CF + Cow manure 4 tons/rai 15.46 b 1.45Db 21.03b 091b 1.28b
S + Mixed organic fertilizers 8 tons/rai 19.00 a 2.38a 42.70 a 1.45a 224 a
S + Mixed organic fertilizers 16 tons/rai 19.46 a 2.37 a 4514 a 1.46 a 228 a
F-Test . ok . ok .
C.V. (%) 3.68 10.78 11.95 14.34 11.87
ey  ** F wansneiuatadideddymeadinn P<0.01 FasnswileuiulunediniFaiuaninen
TiumnsinsneadaTisyfudedndny 0.05

|
A o

A 1 Q’I o A QI d” dl = 1+ a a 6
\HaAuInnsgalEsnsenms wudn aluiuinisgaldainemainaduielnisldilegurised naaniznis
ldiladuviadansn s fuw/ls danaliiiinisgalflulnaiau eavada wunadon waadon wazuuniidungegn e

~ o o+ P ~ o o = o aAvve o a a aa
wWhaueudunsldileatingu o) (119199 4) WwReaivaiuiun liiulaleawisuuuannunielusazagnauninig
% o & = o Al ve a o '+ a o Lo o
aalianamainduy douaindun il lrauwuuagnaudnniunislaiaeiuaryadn wodr Annegaldlulnsian

Woavla¥a Inunaien upaiden wazuunilifsnguiamauiuveiudunlgnluauniinisldienzilondl (nn399 4)

5119799 6 nareensldlalneuuazilasianisgalisinatnsumineiiugu

Nutrient uptake (mg/pot)

Treatment

N P K Ca Mg
Soil (8) + Chemical fertilizer (CF) 84.8 f 11.2e 1241 e 5.3d 7.8d
S + Spray chitosan + CF 202.1d 19.8 cd 278.2 cd 109 cd 15.6 cd
S + Soil chitosan + CF 154.0e 17.5de 194.5 de 10.3cd 11.8d
S + Soil chitosan + CF + Cow manure 4 tons/rai 267.7c 251¢c 364.3 c 15.8 ¢ 22.2c
S + Mixed organic fertilizers 8 tons/rai 588.1 a 73.7a 13219a 44.6 a 69.1a
S + Mixed organic fertilizers 16 tons/rai 420.0b 51.1b 97450b 31.5Db 49.2b
F-Test o ok - - *x
C.V. (%) 4.35 7.18 10.26 14.79 12.73

o

UNENUE A uaNFatued WRTBdATyn1eaian P<0.01 FadnwsmdleuiulunaduilifaaiuuansdnA lluansanieadifanse Ay

a1ty 0.05
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Bulk density  Field capacity pH EC oM Avail.P Extr.K Extr.Ca Extr.Mg

Treatment
(grem?) (%) (1:5)  (dS/m)  (gkg)  (mg/kg) (mg/kg) (mgkg)  (mg/kg)

Soil (S) + Chemical fertilizer (CF) 1.27 ab 35.7b 45¢c 0.05b 54c 19d 24.5 be 295¢ 56c¢c
S + Spray chitosan + CF 1.28a 359b 47b 0.03d 53¢ 129c¢c 227¢c 13.0d 34c
S + Soil chitosan + CF 1.26 ab 36.0b 4.4d 0.05b 52c 11.3c 226¢c 17.5d 36¢c
S + Soil chitosan + CF + Cow manure 4 tons/rai 1.24 ab 358b 4.6 bc 0.04c 53c 19.2 bc 222c¢c 26.1¢c 58c
S + Mixed organic fertilizers 8 tons/rai 1.22 bc 36.5b 54a 0.07 a 74b 30.3a 322b 400.7 a 90.2a
S + Mixed organic fertilizers 16 tons/rai 1.23 abc 379a 55a 0.07 a 8.6a 221 ab 549 a 2721b 70.5b
FTest x x x ox o o o o ox
C.V. (%) 1.30 7.67 1.12 3.89 3.85 22.62 12.68 3.29 4.28

o o

WNILIE] 1 = 15 (A 1); ** Ae uansneiuet el Aymeadian P<o.01 fadnwamleniulupedilifeaiuuanidn

(7

a v o o
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