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Response of sugarcane grown on coarse-textured soils to
chicken manuring foliar application of Zinc and Iron
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ABSTRACT: Growing sugarcane (K95-84) on coarse-textured, Satuk soil (Typic Paleustult) in farmer’s field of
Sikhiu district, Nakhon Ratchasima province, was aimed at examining the effect of rice husk-mixed chicken manure
and Zn, Fe foliar application on cane yield and nutrient concentration in leaf of the plant. The experimental
design was 2 x 6 factorial in randomized complete block with four replications, comprising two factors as follow;
1) no manure and rice-husk-mixed chicken manure application (1000 kg/rai) and 2) no foliar application, Zn foliar
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application (3 kg/rai) once, twice, and three times, Zn+Fe application (3 and 0.8 kg/rai, respectively) once, and twice.
This application was conducted at two-, three- and four-month after planting. All plots were added with complete
fertilizer (15-15-15) at a rate of 20 kg/rai as basal dressing and urea mixed with 13-13-21, each at a rate of 20 kg/rai
applied three- and five-month as side dressing after planting. Top visible dewlap leaf was collected at three- and
six-months after planting for plant analysis and cane yield was harvested at 10 months of age. Results showed that
the application rice husk-mixed chicken manure gave the yield of 15.6 ton/rai, which was significantly higher than
the others with no application (13.4 ton/rai). The application, however, statistically reduced CCS of cane in this
soils. Single foliar application of Zn tended to give the highest cane yields of 16.0 tone/rai When applied Zn twice
with rice husk-mixed chicken manure added before planting tended to offer the greatest cane yield of 17.3 ton/
rai. The application of manure lowered Zn concentration but increased Fe in leaves compared to those without the
application. Zinc foliar application enhanced a concentration of the nutrient itself but no effect of Fe concentration
when applied together with Fe. Cane yield tentatively correlated to N concentration in three-month old’s leaf and

to P and K at six months of age.
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Table 1 Physico-chemical properties of Satuk soil.
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Depth Horizon pH OM Total N Available CEC  Bulkdensity Ksat Sand Silt Clay  Texture
1:1 P K
(cm) HO (--g/kg--)  (-mg/kg-) (cmolc//kg) (Mg/m®)  (cm/h) (=== g/kg--------- )
Loamy
0-28 Ap 62 69 07 28 100 1.8 1.53 8.85 855 61 84 q
san
28-46 Bt1 52 62 06 28 155 3.8 1.60 8.39 767 85 148 Sandyloam
46-69 Bt2 53 62 05 12 143 2.8 1.69 424 794 78 128 Sandyloam
69-90 Bt3 52 52 05 12 125 25 1.73 535 785 75 140 Sandyloam
90-116 Btg1 52 6.5 05 1.2 135 3.3 1.77 3.74 563 277 160 Sandyloam
116-150+ Btg2 4.8 6.2 04 0.3 165 2.5 1.72 298 735 89 176 Sandyloam

Table 2 Fertility level of topsoil (0-30 cm) and subsoil (30-60 cm) horizons prior to commencing the experiment.

Depth pH OM TotalN Avail. P Avail. K Avail. Avail. CEC BS Total  Fertility

(cm) (g/kg) (g/kg) (mg/kg) (mg/kg) Fe (Cmolc/kg) (%) score  level
(mg/kg) (mg/kg)

0-30 59 51(1) 0.09 350(1) 11.19(1) 0.28 26.74 2.75(1)  29.52 (1) 5 low

30-60 56 14(1) 015 225(1) 6.65(1) 0.08 19.62 325(1) 2124 (1) 5 low

: Scoring is used for the assessment of fertility level (the score is presented in blanket within the table)

OM = 15 or less, level's low (1); between 15-35, level's medium (2); 35 or more, level’s high (3)

Avail. P = 10 or less, level's low (1); between 10-20, level's medium (2); 20 or more, level's high (3)

Avail. K =60 or less, level's low (1); between 60-90, level’'s medium (2); 90 or more, level's high (3)

CEC =10 or less, level's low (1); between 10-20, level's medium (2); 20 or more, level’s high (3)

BS = 35 or less, level's low (1); between 35-75, level's medium (2); 75 or more, level's high (3)

If total score =7 or less, fertility level's low; is between 8-12, fertility level’s moderate; 13 or more, fertility level’s high
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Table 3 Effect of chicken manure and Zn, Fe foliar application on cane chracters.

Yield CCS Sugar Agb Cane Cl Internode Il Diameter
(ton/rai) (ton/rai) (ton/rai) (num./rai) (cm) (num/plant)  (cm) (cm)
Chicken Manuring C1 134 b 10.6 a 1.5 30.2 8453 223.7 19 11.8b 2.9
Cc2 156 a 9.9b 1.6 33.5 8507 236.7 20 125a 2.9
F-test * * ns ns ns ns ns * ns
Foliar Application T1 14.9 10.3 1.4 30.3ab  7211b  221.0 19 128a 29bc
T2 16.0 10.0 1.7 346a 8858a 230.2 20 126a 29cd
T3 15.8 10.7 1.6 33.1a 8716a 2211 19 116b 3.0ab
T4 15.0 9.8 1.5 32.8a 9238a 2248 20 11.0b 28cd
T5 13.0 10.6 1.5 35.0a 8575a 2339 21 11.8b 31a
T6 124 9.9 1.5 256b 8283ab 250.2 20 13.2a 2.7d
F-test ns ns ns * * ns ns * *
Interaction C1T1 13.0 10.0abcd 1.4bcd 34.0 7858 223.2 19 abc 125 2.8de
C1T2 15.2 109abc 1.7ab 32.1 8472 209.2 17¢ 121 2.8 de
C1T3 14.5 11.1ab 1.7 ab 30.9 9222 220.5 19 abc 11.8 32a
C1T4 12.6 9.1cd 1.2 cd 271 8787 212.2 18 bc 10.1 2.7 ef
C1T5 13.2 11.5a 1.7 ab 33.9 7786 244.9 22 a 11.7  31ab
C1T6 11.5 11.1ab 1.1d 23.6 8593 232.2 19 abc 126 2.8de
C2T1 16.7 10.7abc  1.5bc 26.6 6563 218.9 18 bc 132 31ab
C2T12 16.7 9.2 bed 1.6 bc 37.0 9244 251.3 22 a 13.1 29cd
C2T3 171 104 abcd 1.4bcd 353 8211 221.6 19 abc 1.5 29cd
C2T4 17.3 10.6 abc 18a 38.6 9689 237.4 21ab 119 3.0bc
C2T5 12.7 9.7abcd 1.2cd 36.1 9363 222.8 20 abc 1.9 31ab
C2T6 13.3 8.7d 19a 27.7 7972 268.1 21 ab 13.8 2.6f
F-test ns * * ns ns ns * ns *
CV (%) 175 9.5 16.9 15.8 11.9 134 8.6 1.5 35

: * Significant level at P < 0.05, ** Significant level at P < 0.01, ns Non Significant

Agb = Above ground biomass, Cl = Cane length, Il = Internode length

C1 = No chicken manuring, C2 Chicken manuring 1,000 kg/rai
T1 = No foliar application, T2 = ZnSO4, T3 = ZnSO4 twice; T4 = ZnSO4 3times, T5 = ZnSO4+ FeSO4, T6 = ZnSO4

+ FeSO4 twice

' '
o al [

nslaililemsluaylvitnuaudnsnnan winiu

q

7,211 81/l5 Adldumnsinsannmsliladenzdson
FumEndau 2 Ak (T6) Iumm:ﬁmﬂﬁﬂﬂﬁ\mxa
$1uAU 1, 2 uaz 3 A% waznsliidadanzdsaniy
WAN Suan 1wz 2 A% ezl uaudnlaluansng
fiu ednslsfmunislidedenzd 41uu 3 A%
(T4) furntilFawaudndengefigauini 9,238

a/ls

nsliledanz@uazinananuau 2 A3s (T6)
asnalinrnelfesiiaanananInigawinty
13.2 3. WAZLIAAAAIUIUNTASIRANY (T5) A9HA
WA NsaUdedanad (11.8 @1, WsRsafiuiy
nslailii]ennsluwenaniinisliiladans@iies
1 a = £ L% ¥ 14} b4
aginaAeNkEn N lFANENU A ReanasTaNI T I
YJedanz@anuau 3 ARl lianneldea

]

o

Aungawinfiu 11.0 Ta.



KHON KAEN AGR. J. 39 : 197-208 (2011).

[ a o

pazasyaliunavunaziafanzan
malusianananaatean
Uduiugszudnnisldyaliwnavuaznigle
Jedanz@numannialulinalidinouunnsia
maaiRRananARMInas tmindauiilenu
ANUIURT ANENIRT WATANENILABIIBISRE
(Table 3) uslatnglafinunislayalnsanniy
mﬂﬁﬂﬂmﬂuﬁLLmTﬁu‘Lﬁmmamﬁﬂmqmgmdﬁ
Taenslayaliunausandunislitadensdmnes
atihaifien 3 A% (C2T4) denalinandmimiinan
dwiindaumitenu Lmzfﬁﬁmuzﬁﬁﬁﬂﬂ@qﬁ@m WAL
nsldyalniunausoniunisidadensduazivan
sl Sruan 2 ks (C2T6) dualiipauenadn
Lmzmwmf;ﬂé’mﬁﬂﬂmqﬁ@m
Ujduiusszudnanislayalnunavuay
nsliifedeng@iumannislulinasennnimaaia
w11 (CCS) Uhanmsinmna iurinuguinans uaz
UIULARI89888 (Table 3) Famudnaglalg
yaliunausaniunislidadenzduazimanaiuau
1 A (C1T5) danalriRuNINANNUIILIIE D
engangateilAn CCS winfu 11.5 waldualal
wansinsannisldlayalnunausaununisleide
FanzRuazmanmnelusiuau 2 A (C1T6) wax
nsldyalnunausaniunisliiadanzdnaely
§1uau 2 A% (C2T3) Tunizfinsldyaliwnausau
Aunisliidadencduaziananuom 2 A¥q (C2T6)
Finlfamuninaramuresdesaniiga (CCS
8.7) %ﬂﬁmmmimﬁ’uﬂ?mmﬁﬁm@mﬁ'ggmm
wihriu 1.9 siw/ls usivanlaiinasldyaliunausan
FoanfudaaldtiBunnnhmasiige wihiu 1.1
fulls wenanniinslaildsaliunausaniunslss
fedanzanieluanuau 3 A¥q (C1T4) wazn1sld
yalnunausaniunislitudans@uazimanni
TUdnau 1 A% (C2T5) N EAE TR ar v B
fndndnTuRauANAlRInsiaae 1.2 fls
nasldlayalnunavusaniunislitedaned
10 2 A% (C1T3) Aa L AUNUAUENA19A
ﬁmmm‘tmﬁzgm (3.2 @3./81) whlAnalduansng
annnsldvialalayaliunausoniunisleiiy

@ ooy v
ULUANT LA

203

FanzAuaumindnuan 1 ke (C1T5, C2T5) waz
nslayaliunausaununislidedanzdanuau
1a% (c2712) athdlafinu nsldyalniunausaniy
nslifadeansAuazindnaiuau 2 A% (C2T6)
azdaualfauadueiuguinanssidendaniiqo
Wiy 2.6 a1./a0 waznislaldyaliwnaudaumiy
3 lTjadanyALazivananuau 1 A%q (C1T5) Az
mﬂmmiﬂme_lmmumﬂuﬂﬂmmmmqu 1
A% (C2T2) A ﬂummuﬂ@mmwmﬂ@ 22 1an/m
wsinslaildyaliunausaniuilalumiifuimhaaiu
(C172) adlsisunuldestanfigaie 17 ddayd
narasyaliunavuaziladenz@rumanaily
mslusannudnturaIsInaImsluluaas
HAUBINALNWNAUABANNLY NI UARIB6
anmsluluaas
msldyalnunaulaiinasiannudnduaesss
VLuima‘muLL@:W@@W@?@M‘LU%’@E%@%M 3 uaz
6 hau (Table 4) wsin1slayaliunauyinlia
LLmTﬁum’mLiuﬁummm@%mmqqndqmﬂﬂzﬁ
atnglafinn wudianduduressnlulnsau
FL‘Lﬂ‘LIﬁLLuQIﬁN@ﬁﬂdLﬁ@éjﬂﬂﬁ'ﬂ’]ﬂqN’m%u waAS oA
Wivdnludasusnniaasyiuindeadanusasnig
lulnsiaugs (397, 2543) wanisldyaliunau
fuasemududusessnninunadonlulud
a1g) 6 ieu danzdluluiony 3 ieu uazwdnlu
M%\mmmqm\q (Table 4) Inansldyaliunad
awnalipanududusasinunadonlulugenay
nsldlalnafiaAwvindufesss 1.19 uaz 1.08
AuA1AL atnalatinu Anududuaesiwuna G
TludeeianlAaiReiu 2 ©399E] failitleean
Inunaduudusinifllszquanuilafinssg
Aeifadesniniduliuinman sndudimiy
N9TLAUNNTAUATIZHUAY NITLAUNTIAEATLY
nsaeudnanilauazinmaneluie dady
mim?fyLﬁuimﬂuﬁfmﬁ'@ﬁﬁﬁﬁqquﬁ?tytﬁuim
(Fugne, 2536) usnislilayalnunauiinaly
ANdnduanssndenydluluden (3 1haw) gandd
nsldyalnlaediAnwindu 23.6 uaz 21.4 un./nn.



204

PN TaileanesenNeInisTasdenly
‘;Tmmmqmﬂq (Table 5)

aealafinn naslayalnunauiuualodld
mmmummmﬂmiu‘l,umm’]mﬂﬂmmimm@u
Jaaestaeeng wanileengdendlenguiniunan
dndufiuunThanas fawanshaiunisldyaliunan
ﬁﬁm@ﬁi@mmLﬁuﬁummm@mﬁﬂiusluéﬂﬂ%\mmﬁqa
ang) nsldyalnunavdenalinoniduduaessnsg
wanlulufieny 3 waz 6 WendiBunuiniy 51.1
uaz 133.1 un/nn. mussu Segendmslalldyald
unaLieRAr ity 47.7 waz 114.1 snJnn.
L Seenalilifemesirasesnisideden
21y 3 (Hew (Table 5) usiuwlifnduiieden
fenepnnia

[ o o @ ooy v ]
uavadadansAnunanynlinislusandny
WiNTuEas A s luluaaanang 3 uas
6 LABU

nslitadens@numannisluinasianau

P a -

Wnduaessnglulnsaululuieny 3 theu
WoanaFauasinunadenluluiieny 6 ew uay
Zenz&luluvivansdneeny (Table 4) Inansluile
Aanz@duau 3 AR (T4) denaliilinnsazansis
lulnsiaululudasgengavindufesas 3.7 wsily
usnsieannislifedansAuazmannigluaiuau
?/ o s dl 1 U+ U

1 A3 wazaiu aneinsldlvilanislunasnisli
Jedenz@niludanuou 1 uaz 2 A3 (T2 uaz T3)
danaliiinnsazansipeaneialuludengagn

1 o v 1 dl = £ [~ 1 2
windusesaz 0.027 wallein1slfuansanmas
navgdsnalfmnudnduaesnaanasaanas nng
Tidadenz@anuan 3 a5 (T4) azldaududu
saesg nunadenlulugeangawiniuiesas 1.24
LAYLIDAARILIUNNIRANUAY (T2, T3) Avaana i
‘i’ v 1 a o =
nisazansnBluluanasioy wneanuluns
Y o o = ~ ¥ d'

AN NduaesdanzAlulutuunlinanaaiean
AuuATIeIn1sannuledained waznisldly
fanisluaglinsazandenzdlulusingn (15.1
un./nn.) agelsfmuAd Nt uresdansalu

LAWINEAT 39 : 197-208 (2554).

be

luiNeenamamInusaIn1saesdaaludasagil

]
4

(Table 5) LLsiLﬁfaéfaﬂ'mﬂ 6 Lﬁfau MU AT
fodany@iuman auau 2 A%a (T6) azvilifdl
mmLmumumm@\im@’lu’tquzﬁ;m (19.1 1n./nn.)
waznsldliitlenslu (1.6 un/nn.) ananali
AN ureedansAluifeanefenINFiaenng
984888 (Table 5) LA MINIIIDIUUAN WUIINTLH
fedanz@nuwmanluinasannuiduduaimnan
Tluhsaestasengetnslsinunisliodons
M9l 4 an 2 ASs (T3) waznslidadenzany
waEnsludiuan 2 A% Sunliildanadud
mmmﬁﬂ'luluﬁmq 3uar6 Lﬁﬂuqqﬁzﬂm ANANAL
WINAL 53.4 WAz 145.5 Un./NN. ANNAIAL LEAAIH
drduesmdnluludielaifinislmlemalulugag
81y 3 thauduunlduliiieanasianaudasnig
9848@¢ (Table 5)

narasyaliunauuaziladeanz@iumaninly
malusiapnuantueaIsInaIms iuluaas
fiang 3 uas 6 LAau
Ujduiusszudnanislayalnunavuay
nslidadens@numannieluinaseaauidudu
ﬁnmvl,u‘llmmwm:zi”qn:ﬁ%qmwwmq mﬁn‘ﬁ'mq
3 o regvlefauazinunadeuiieny 6 eu
(Table 4) Tnanslayaliunausoniunislvde
Fanz@dnuan 3 Ak (C2T4) denalimanudndy
geshulasaululugeiigisaesdaceny Tnaiian
wihiufenas 3.7 uax 1.3 dmiLdeniiony 3 e
WAL 6 LABU AMNAIAL ’Lummzﬁmﬂ@'sﬂ@iﬁl,l,n@u
sanfunslilodenz@auau 2 p¥q (C2T3) @A
TﬁmwL%’Mwumiu‘immuluiuLﬁ'ﬁﬁla;m CREGH
2.2) maldyalnwnausaniunsliidedanz@anuau
3 pkq (C2T4) denalsilpanudnduresdanzaly
ugeiigawiniu 36.2 wn.nn. Wedesent 3 iew
mmzﬁmﬂmﬂ@idLm@mﬁmﬂﬂ'wlﬁm (C2T1) Az
zﬁ'qm‘lﬁmmLﬁuﬁummﬁmxmﬂué’ﬁﬁqm (12.9
un./nn.) wazidedesany 6 iweunslaildyaln
wnausaniunsRanuledancBuazivan 2 nks



KHON KAEN AGR. J. 39 : 197-208 (2011).

(C1T6) denaldpouiduduaasdenzdlulugs
4. W= o

Pqawiniu 19.4 un/nn. atnslsfiniunisldvse
laldyalniwnaudandunislalivisanislitanng

205

ludenalfpnududuaesdinzdifiaswasanis
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Table 4 Effect of chicken manure and Zn, Fe foliar application on nutrient concentration in leaf of the cane.

3 months 6 months

N P K Zn Fe N P K Zn Fe

( % ) ( ma/kg ) ( b ) (——mg/kg-——)
Chicken C1 3.1 0.032 1.10 23.6a 447 b 1.2 0.026 1.08 b 15.0 114.1b
Manuring c2 3.1 0.034 1.20 214b 51.1a 1.2 0.026 1.19a 14.8 133.1a

F-test ns ns ns * * ns ns ** ns *

Foliar Application T1 3.2ab 0.033 1.26 15.1d 44.4 1.1 0.027 a 1.10 ab 11.6¢c 117.8

T2 29b 0.031 1.00 246 b 48.6 1.2 0.027a 1.00b 13.8 bc 115.4

T3 26b 0.033 1.12 21.6 bc 53.4 1.3 0.027 a 1.23a 14.7b 115.4

T4 3.7a 0.036 1.25 30.8a 44.6 1.2 0.026ab 1.24a 16.0b 122.8

5 3.1ab 0.033 1.10 199c¢c 47.9 1.2 0.025ab 1.11ab 14.1b 124.7

T6 30b 0.033 1.18 23.1bc 48.6 1.2 0.024b  1.10ab 19.1a 1254

F-test * ns ns * ns ns * * * ns

Interaction C1T1 3.3 bc 0.033 1.23 17.4 fg 42.8 cde 12ab 0.026abc 120ab  12.2cd 106.6

C1T2 3.0bcd 0.031 0.89 29.7b 36.8¢e 12ab 0.029a 0.94 cd 13.6 cd 116.4

C1T3 3.0bcd 0.031 1.09 25.0bcd 54.0 ab 12ab 0.026abc 1.15ab  15.5bc 116.2

C1T4 3.7a 0.037 125 254bc 42.6 cde 1.1bc 0.023¢ 1.18ab  13.7cd 88.9

C1T5 3.0bcd 0.031 1.10 215cdef 41.8de 12ab 0.026abc 1.12abc 15.5bc 118.1

C1T6 2.7 cd 0.029 1.02 229cdef 50.4abcd 11bc 0.024bc  0.90d 194 a 138.2

C2T1 3.1bc 0.034 1.28 1299 46.1 bcde 1.0c 0.027ab  099bcd 11.0d 129.0

C2T2 3.0bcd 0.031 1.04 19.5def 60.4 a 12ab 0.026abc 1.17ab  13.9cd 114.4

C213 2.2d 0.035 1.16 183efg  52.9abc 13a 0.028a 131a 13.9 cd 114.7

C2T4 3.7a 0.035 1.25 36.2a 46.5 bcde 13a 0.028a 129a 18.3 ab 156.7

C2T5 3.2bc 0.034 1.09 18.2efg 54.0 ab 12ab 0.025bc  1.10abcd 12.7 cd 131.2

C2T6 3.3bc 0.037 1.33 23.2cde 46.8bcde 13a 0.024bc 1.30a 18.9 ab 152.7

F-test * ns ns b = ** * ** * ns
CV (%) 4.4 116 58 12.9 12.0 7.5 6.9 10.0 35 12.8

: * Significant level at P < 0.05, ** Significant level at P < 0.01, ns Non Significant

C1 = No chicken manuring, C2 Chicken manuring 1,000 kg/rai
T1 = No foliar application, T2 = ZnSOA, T3 = ZnSO4 twice; T4 = ZnSO4 3 times, T5 = ZnSOA+ FeSOA, T6 = ZnSO4 +
FeSO4 twice

Table 5 Ciritical level of plant nutrient in sugarcane leaves.

Age Concentration in leaves
B Cl Cu Fe Mn Mo Zn
(month) ( mg/kg )
3 1 5 3 50 15 0.08 12
6 1 5 3 50 15 - 12

Source: Truman et al., 1986.
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