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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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Treatment Total N

Total P,O, Total K,O TotalCa TotalMg  Total S Total Fe Total Mn Total Zn  Total Cu

(%) (%) (%) (%) (%) (mg/kg)  (mgkg)  (mgkg)  (mgkg)  (mg/kg)
Cow manure 1.06d 0.75e 0.85d 0.38e 0.49e 7.92d 7234.3b 657.5b 130.3 bc 255d
Goat manure 1.98 b 1.38d 281b 0.83d 0.72d 18.73a 29188d 6739ab  1822ab 464 c
Chicken manure 2.28a 8.54 a 0.63 e 18.56 a 1.26 b 16.18 b 9780.0 a 605.3 ¢ 856.7¢c 61.7a
Rubber wood ash 0.11e 1.96 b 3.04a 951b 219a 12.33¢c  6088.7b 7152 a 2450a 53.1b
Mixed organic fertilizers 1.65¢c 1.58 ¢ 212c¢ 194c 0.74c 15.08 b 4701.2¢c 667.1 ab 164.2Db 41.1¢c
F-Test - . . - . - - * N -
C.V. (%) 5.01 2.48 3.74 113 6.54 3.19 8.53 3.04 15.42 4.89
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Bulk density Field capacity pr EC' oM Avail.P Extr.K Extr.Ca Extr.Mg

Treatment
(grem?) (%) (1:5) (dS/m)  (g/kg)  (mgkg)  (mg/kg)  (mgkg)  (mglkg)
Soil (S) + Chemical fertilizer (CF) 1.28 30.0b 4.0b 0.07c 42c 1.0cd 11.3¢c 13.2d 3.8d
S + Spray chitosan + CF 1.27 30.2b 39c¢c 0.07c 54b 1.0cd 120¢c 18.3d 48d
S + Soil chitosan + CF 1.27 304 b 41b 0.06 c 54b 0.8d 11.8¢c 18.0d 4.7d
S + Soil chitosan + CF + Cow manure 4 tons/rai 1.26 313 ab 4.0 bc 0.07c 54b 30c 242c 385¢ 10.8 ¢
S + Mixed organic fertilizers 8 tons/rai 1.25 323 ab 41b 0.09 b 5.8 ab 15.1b 82.8b 115.4 b 29.5Db
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 x o . . . . x o
C.V. (%) 1.67 3.76 1.10 6.91 412 10.75 18.93 9.07 13.25
o T

uaazimg) 1 = 1:5 (B 11); NS Ae TdusnsingeeeilibidAynieadia * Ae unnsaiieteliltidAnynieatian P<o.01
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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) 13.1b 3.8¢c 2.0 343 ¢ 8.0 cd 7.2

S + Spray chitosan + CF 22.8ab 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

waEne) . NS Ae liuwansinget il dAtyn9aiia -+ fe wansneiueenelibidAyneatian P<0.05 uay P<0.01

ANAIAL FasnEulausulupeduilinaaiuudnsirA luanFameai AN ALiEd Aty 0.05

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

Mwii 1 uarean sl latrauuazilasianisEsyimninaiuiient 6 ke

uneyg : 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 6.8¢e 7.6 bc
S + Spray chitosan + CF 56.3C 13.1cd 72cC
S + Soil chitosan + CF 52.7¢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 136.8 a 309a 9.0a
S + Mixed organic fertilizers 16 tons/rai 106.9 b 215Db 8.6 ab
F-Test ** ** *
C.V. (%) 17.94 19.96 19.13

° o a

YNIEUE) - *,** A wANGNTTuee elug 1 Atyn9anian P<0.05 uay P<0.01 ANNATAL Fodnuaimieniulunadu

o

WweniuuansInAn lluanAnansaiAnssAuiad Aty 0.05

¥ v £% b3 AQ/ o
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mNu“ﬁuWﬂ@]ﬂiuﬂummﬂq?1‘]]1@15]511'11“/]@LLUUQ@WHVH\?IULL@zLLUUﬂ@‘ﬂﬂuiqmﬂUﬂqﬁ‘imﬂﬂLﬂ?\l HAMHNLUNUL
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smesdanlnnjgandnaiuduiilgnluauiisinnsldannziloei andureaneianidmen (e 3) dleiinnsld
fludwind duwaliisfuduiimnudintiusnemeiisdudaiau lnaenizaiuiui ldisawiden s uaz 16 fuls
Aanudndululngau (19.00 uaz 19.46 nfu/Alanin) eanada (2.38 waz 2.37 nFu/Alanin) wunad@en (42.70
WAL 45.14 nFN/ATaN5N) wAaLEeN (1.45 WAT 1.46 NFN/AlanFu) wazunnildan (2.24 LAy 2.28 nFN/Alaniu) 49

dl = o aﬂl o dld 1+ g o o A + a A 1 = dl
Waweauiunisdgnaiuduniinngldilaniisaniuyadavizei]ainiliiesetnaneg (113199 3)
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Nutrient concentration (g/kg)

Treatment
Total N Total P Total K Total Ca Total Mg

Soil (S) + Chemical fertilizer (CF) 12.35¢c 1.64 Db 18.08 b 0.78 b 1.15b
S + Spray chitosan + CF 156.35b 151b 21.13b 0.83b 1.19b
S + Soil chitosan + CF 13.52¢ 1.54b 17.07 b 091b 1.04b
S + Soil chitosan + CF + Cow manure 4 tons/rai 15.46 b 1.45Db 21.03b 0.91b 1.28 b
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 237 a 4514 a 1.46 a 2.28a
FTest ox . wx . -
C.V. (%) 3.68 10.78 11.95 14.34 11.87

a

YNIEUE) - ** A wANGNuet eNUg Aty 9atian P<0.01 Fadneamieniulunediilinaaiuuandnanlliunnsg

nNadAnszALiagAY 0.05

A o o L = o = % PO S 4 a A
\WaAwInnegalisnsems wudn aluduiinisgaldainemainsduiadnisldilegurised Tnaaniznis
ldiledurisddns s 6w/l danaliifinisgaldlulnsau Weanada Twunadan uaaidan uasunnthidangiqn ie
a o o+ P ~ o o = o aAvve o a a aa
wWhaueudunsldileatingy o) (119199 4) WwReaiveiuiun liiulaleawisuuuannunielusazagnauainig
anlds1namaiindu douaiiudunlésulalnauiuueagnaudaniunislaijaeivazyada wud Ansgalilulngian

Woanaia unaden waaden uazuunidangulemauiuaiuiunlgnluduninisldanizilani (a19199 4)

;15199 6 waveens ki lataruwasijasanisgnlisinaimslumiiaiugu

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 10.9cd 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 73.7 a 1321.9a 446 a 69.1a
S + Mixed organic fertilizers 16 tons/rai 420.0b 51.1b 97450b 31.5Db 49.2b
F-Test ok o - - *x
C.V. (%) 4.35 7.18 10.26 14.79 12.73

a

YaILIME) A uanANAuat A ATyneatian P<0.01 dadnesmileuiulupednilinaanuiansdndd uanss

o o

NNEDANIZALTAATY 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 53c 129¢ 227 ¢ 13.0d 34c
S + Soil chitosan + CF 1.26 ab 36.0b 4.4d 0.05b 52c 11.3¢ 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
F-Test o o o x . o . o x
C.V. (%) 1.30 7.67 1.12 3.89 3.85 22.62 12.68 3.29 4.28

v - ' = 15 (A 1); ** Ae uANFNAuet N NEAATNNERAT P<0.01 Fadnwsmleunulunednilinaiuuanddn

(7

a v o o

A lduanFANeeatANsz LAY 0.05
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