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Utilization of Crab Meal on Growth and Yield of Maize
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Abstract: The aim of this study was to investigate the effect of crab meal (CM) on growth, yield of maize
(var. Seeds Tech 188) and some soil properties. Experimental design was completely randomized design
(CRD) with 4 replications and consisting of 8 treatments. The study revealed that the CM application of
210 kg/rai in combination with chemical fertilizers containing all major elements equivalent to 210 kg/
rai of the CM (Cl\/l21 +IFCM721O) gave the highest plant height, leaf greenness (SPAD reading), ear weight,

ear without husk weight, grain weight and total N in grain which were not different from those of the ap-

0

plication of chemical fertilizers containing all major elements equivalent to 420 kg/rai of the CM (IFCM_AQO)
and the application of chemical fertilizer based on soil chemical analysis (IFDOA). After experiment, it
was found that the CM application of 420 kg/rai (CM420) resulted in the highest soil pH, followed by that
of the CI\/I21 +IFCM_210 which was not different from the CM application of 105 kg/rai in combination with
chemical fertilizers containing all major elements equivalent to105 kg/rai of the CM (CM105+IFCM-105).
Furthermore, the Cl\/l420 affected on the highest ECe, organic matter, exchangeable Kand Ca of soil which

was not different from the CI\/I21O+IF

0

. However, the CM __affected on the highest exchangeable Na
CM-210 420

of soil, followed by that of the CM__ +IF and CM__+IF , respectively.
210 CM-210 10: CM-105

5
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Table 1 Detail of treatments

Quantity of major elements

Treatments Description Symbols )
(ng»PQOS—KQO per rai)

T1 no fertilizer and CM treatment control 0-0-0

T2 the application of chemical fertilizer based on soil IFDOA 15-5-5

chemical analysis

T the CM application of 210 kg/rai CM 7.56-15.69-1.18

3 210

T the CM application of 105 kg/rai in combinations with CM_+IF 7.56-15.69-1.18

4 105 CM-105
chemical fertilizers containing all major elements (N, P, K)

equivalent to105 kg/rai of the CM

T the application of chemical fertilizers containing all major IFCM‘210 7.56-15.69-1.18
elements equivalent to 210 kg/rai of the CM

T the CM application of 420 kg/rai CM 15.12-31.37-2.35

6 420

T the CM application of 210 kg/rai in combinations with CM_ +IF 15.12-31.37-2.35

7 210 CM-210
chemical fertilizers containing all major elements equiva-

lent to 210 kg/rai of the CM

T the application of chemical fertilizers containing all major IFCM’420 15.12-31.37-2.35
elements equivalent to 420 kg/rai of the CM

Table 2 Initial properties of soil and crab meal used in this experiment.

Properties Soil (0-30 cm) Properties Crab meal (CM)
pH (1:1 water) 7.63 pH (3:50) 9.65
ECe (dS/m) 0.53 ECw (1:10, dS/m) 2.57
Organic matter (%) 1.23 Organic matter (%) 32.27
Available P (mg/kg)” 44.56 Total N (%) 3.60
Exchangeable K (mg/kg)® 84.23 Total P.O_ (%) 7.47
Exchangeable Ca (mg/kg)* 846.28 Total K,O (%) 0.56
Exchangeable Mg (mg/kg)® 114.88 Total Na (%) 0.64
Exchangeable Na (mg/kg) 27.34 Total Si (%) 0.28
Texture” clay CIN ratio 5.20:1
Moisture (%) 12.31

Note ¥ = Walkley and Black method (Walkley and Black, 1934) 2 = Bray Il method (Bray and Kurtz, 1945)
¥ = Extracted with NH4OAc pH 7.0 (Pratt, 1965) ¥ = Pipette method (ADINANIENATTNLIFAANEN, 2558)
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Table 3 Plant height and leaf greenness (SPAD reading) of maize at different stages.

Plant height (cm)

SPAD reading

Treatments

1 MAPY 2 MAPY 3 MAPY 1 MAPY 2 MAPY 3 MAPY
T, = control 53.57%% 126.32°7  145.329% 34.47°% 31.29°? 28.32°7
T,=IF, 82.52° 181.46%° 218.57° 43.54%° 46.48% 43.24%
T,=CM, 72.35° 173.38% 195.64° 38.54¢ 40.38% 37.45%
T,=CM _+IF_ 76.44° 176.34  215.50™ 42.27% 43.24% 41.29°
T=1F 74.27° 17545  206.32° 40.16% 42.33° 40.37%
T.=CM_, 64.49° 167.23° 190.27° 37.27% 38.26° 36.31°
T=CM, +IF 85.33" 186.36° 224.27° 45.65° 48.53° 45.29°
T = IF s 84.57° 183.47° 221.49° 44.40% 47 55 44 58

F_test *k *k B2 *k *%k *%
C.V. (%) 13.21 12.14 12.75 12.05 13.46 13.50

Y MAP = months after planting

Z mean within the same column followed by the same letter indicated no statistical difference according to DMRT

** indicated significant difference at p< 0.01
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Table 4 Ear number per plant, percentage of full ear and ear weight of maize.

Treatments Ear number/plant Full ear (%) Ear weight (g/ear)
T, = control 0.67°Y 78.25%Y 147.27°Y
T=IF 1.67° 100.00° 233.45°
2 DOA
T,=CM, 1.33° 95.25" 222.54°
T =CM _+IF 1.67° 100.00° 228.40°
4 105 CM-105
T=IF 1.33° 100.00° 225.58"
5 CM-210
T=CM 1.33° 85.75° 213.51¢
6 420
T =CM_+IF 1.67° 100.00° 237.26°
7 210 CM-210
T=IF 1.67° 100.00° 235.67°
8 CM-420
Fotest o o o
C.V. (%) 13.36 12.93 13.82

Ymean within the same column followed by the same letter indicated no statistical difference according to DMRT

** indicated significant difference at p< 0.01
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Falwaninfiga (31.56 n3w) lumnsineiunisld
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420 nn./13 (IF_ ) nsldilepinuANRAsERY
(IF_) misldulaaniuadms 105 nn./13 dauriutley
al a 1 o = o
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Table 5 Ear without husk weight, grain weight and 100 grain weight of maize.

Ear without husk weight Grain weight 100 grain weight
Treatments
(g/ear) (g/ear) (9)
T, = control 117.26°Y 68.45°Y 28.56°Y
T=IF 186.70° 114.49° 31.42%°
2 DOA
T,=CM, 179.46° 107.48° 31.24%
T =CM_+IF 180.40° 110.51° 31.27%°
4 105 CM-105
T=IF 176.30° 103.74° 31.10°
5 CM-210
T =CM 164.25° 97.42° 30.78°
6 420
T =CM_+IF 192.78° 116.57° 31.56°
7 210 CM-210
T=IF 187.62° 114.79° 31.48%°
8 CM-420
F-test - o -
C.V. (%) 12.69 12.76 12.43

Ymean within the same column followed by the same letter indicated no statistical difference according to DMRT

** indicated significant difference at p< 0.01
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Table 6 Total N and protein in grain of maize.

wirgnsemnsuan ulaenyundmsn 210 nn./ls
(C™M +IF_ ) fanualiFunnllsiuluwén
203419 waNINNge (11.38 wWafidus) Tduansing
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Treatments Total N (%) Protein (%)

T, = control 0.86°" 5.38"

T=IF 1.77° 11.06°
2 DOA

T=CM 1.58 9.88°
3 210

T =CM _+IF 1.62° 10.13°
4 105 CM-105

T=IF 1.54% 9.63°
5 CM-210

T=CM 1.51¢ 9.44°
6 420

T=CM_+IF 1.82° 11.38°
7 210 CM-210

T=IF 1.80° 11.25%
8 CM-420

F-test ok -
C.V. (%) 12.01 11.35

Y'mean within the same column followed by the same letter indicated no statistical difference according to DMRT

** indicated significant difference at p< 0.01

3. aNURATRIAULNLsEN1s MauaInsign
A1 TNA

nslalasnyunes1ahee wianns
lasounutond waznislddainiiatinamen
Healsien pH AN EC, Ysunnudurisedng Psunn
V\Iam\l@mmﬁuﬂi“ﬂmu Funaulnunaides
wAaidey uuni@ey uaslnfauiuanilasy
THa0ein uansnefueteiiledfydanniada

(Table 7) nanafa nasldteiaiinauwinens
fmmimﬂ’lw,ﬂ@faﬂﬂm@mﬁ 420 nn./15 (IF crnd)
Aualdidn pH mmmummm (pH 7.37) ) ladumn
mNﬂumﬂ@ﬂﬂmmmumﬂﬁmmmwﬁﬂiu
Lﬂa@ﬂﬂ‘umamﬂ 210 nn./ls (IF m) WazNI9ld
IEIGHLHE R B I (F mmﬂuiﬂ"[m
Q’]ﬂﬂLﬂﬁJVll‘HLﬂuﬂﬂLL@NINLuﬂwﬂﬂLWﬁl (21%N)

sﬁ\ﬂuamwmu%wumimﬂmmmﬂmxmm‘lu
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wanlutanlaaay (NH,") gn@@n%imsfmxmﬁ@
Wiinlalasaulessy (H) aslnannAtanlimn
1A pH anadldl (e98ms LazAnLy, 2551) WANAIN
A a4 wasnu PEn31 420 an./l¢ (™) Heualof
AN pH 19IAUNINTGA (PH 8.65) $998911 Ad N3
ldwaanyuadna 210 nn./ls sanfdudainiiey
wiremasuan ulaenijuadnsn 210 nn./ls
(CM_ +IF_ )%ﬂsﬂmn&iwﬁumﬂzﬁ'mﬁ@ng
undms 210 nn./ls (CM__ ) uaznnaldiulaanyjun
891 105 nn./ls Faniuienfinauwieiaeiis
mﬂiw,ﬂ@faﬂﬂummm 105 nn./15 ( CM_+F_ )
Vi Lﬂ@@nﬂumﬂwmmmm pH ag/lu
TLAUANAANIN (pH > 9.0) (Table 2)
nslalasnyundmnsi 420 nn./ls
(C™,, ) Heualsian EC, ‘]ﬁmmwmmmm SIEUalalt
‘Emmmsnﬂuu@ Lmeﬁﬁﬂmmeﬂ@ﬂu”lmmmumn
1’]'&;@ (1.57dS/m, 2.13 Lﬂmmum, 98.79 LAz 1,083
mg/kg Na1AL) Tusnseiunisldulaaniun
891 210 nn./ld aniuienfinauwinginemis
wanluilaanijuadnsn 210 nn./ls (CM » IFCM )
mﬂmﬂ@ﬂﬂﬂum@mm 420 nn./13 (CM,_, ) flalua

‘luﬂ?mmw'amxlmmLﬂuﬂiw‘iwmmmmnmm

(87.65 mg/kg) 1998311 A n1sldulaaniuadma
210 nn./13 fanriuileadinaumine nensuanu
wasnyundmsn 210 nn./13 (CM, +IF_ ) n3ld
Jeniisuwingnseimmanlunaenyuadnam
420 nn./19 (IF ) waznisldilaaniundna
210 nn./13 (CM » ANR1AU nsldulaenijus
31420 nn./13 (CM_ ) Al Funniuaniliden
mLanLﬂ@ﬂu’memmuMﬂmm (159.36 mg/kg)
7098911 e Nsldulaenyundm 210 nn./ld
(C™,, ) %ﬂmmnﬁhqﬁumiwLﬂﬁfﬂﬂgumﬁm’]
210 nn./1s saunutfaafiieuwing namiuan
’Lmﬂ@@nﬂummq 210 nn./13 €™M, +IF_ )
yananii nsldiaenyundmnen 420 nn./ld
(CM, ) malJm@luﬂ?mmi%Lmﬂum@mﬂ@muim
UDIRUNINTGA (59.26 mg/kg) TBNAINT AB N3
ldulaenyuadng 210 nn./ls danAudaeiiney
wirgnsenanan ulaenyusdnsn 210 nn./ls
(CM_ +IF_ ) uaznslailaaniundng 105
nn./ls fanfutawniimsuwinsinemimédn’u
waanyuadmsn 105 nn./ls (CM, +IF_ )
ANNRAL

Table 7 Soil properties as affected by different fertilizer management.

pH EC oM Avail. P Exch. K Exch. Ca Exch. Mg Exch. Na
Treatments ©
(1:1) (dS/m) (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Before experiment 7.63 0.53 1.23 44.56 84.23 846 114.88 27.34
T, = control 7.61° 0.56' 1.24° 45229 84.14° 856° 113.79° 26.18°
T=IF 7.55% 0.97° 1.32%¢ 50.89' 87.29% 864 118.95de 27.93%
T,=CM, 8.37° 1.36° 1.85° 65.26° 93.56b 987> 142.59° 43.52°
T =CM_+IF 8.24° 1.25° 1.80° 61.26° 91.89°% 932% 129.56% 36.32°
4 105 CM-105
T.=1F, 0 7.42% 1.1% 1.38% 54.25' 88.73% 872% 122.76% 28.59%
T=CM,_ 8.65° 1.57° 2.13° 87.65° 98.79° 1,083° 159.36° 59.26°
T.=CM_+IF 8.43° 1.52% 2.09° 83.52° 97.32° 1,023 138.29" 44.79°
7 210 CM-210
T =IF 7.37° 1.43% 1.45° 78.35° 90.56" 888" 128.59° 31.63°
8 CM-420
Fotost o i o o i o o o
CV (%) 12.41 12.56 11.32 13.33 12.32 12.05 12.54 12.48

Y mean within the same column followed by the same letter indicated no statistical difference according to DMRT

* indicated significant difference at p<0.05

** indicated significant difference at p< 0.01
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ANHANIINAABITIUNANNAIINE4
g Idladainmdinnisldulaenuasoniulani
wna TN aesoynis nands LazasAlsznay
a o X o em oA =
NANARTRIT InaLAARTAnd Wl Ty
Aunsldijaiadietruinen vianisldulaentun
oAl ] al dl 3| a = [
wieaenamee daduldluiAniaseaiueu
732284 Ripusudan et al. (2000) 44ATT WALADLY
(2552) ﬁcymigg' WAZATUY (2555) Wazdedmil uaz
Ay (2558) Matiiluldlfdndendaunsnilan
Uaassrnaimsiiudiainaldatinsatesniia
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ABEI"] ﬂamﬂmﬂmmmmm@nmnﬂuﬂivimum
ﬂ’]‘iL@i‘E‘LILMUTMLN‘M‘V&IVLQ@’WH’WH’IM Tunemseniu
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Aualdnissiiuln nandm wazasAlsznay
- 5 A LA
nananeinnlnaf g Metiduwneznislgn
wanlaidnslaeluszazanarinalilsunn
s1nesluiuantieass wazliiieanasianis
wanyulAuaznIaianandnTasie wanannil
nsldiasnyunetnaman visenisldsaniuile
= o = ' - X '
W lUERIg9 AHARaNITANIIBIAT pH, EC
e
PFunnduvizedng Bunnlwuwnadon uaados
a A = al' al' P a
wuniliden warlmpsniuanildsuldaasiu Tna
HANTINAAIAINAIIADAAR AINLNIUAAEITD

suANY wazAy (2561) NRNslddandunae

1 a o Y dv o o =
nanaeineaiudlnadednsludnmge Aua
A1 ECe 1innnuauvizadng uaziBunaulaneud

-:i k3 a -a; o i’/ o 4+ a al o
wanulaaulirashugengn feiunsintledurise

sanana ld sz leminnanisnems A9A93ANTN0Y
AN EC_ wastFBnalnfeufiwanaeldansdiui
mauusl,mymmq el

a5

Qq

=8 A 1
ANNIANEINATelaenyuAfenns

winALTAuazHaNARad 19 TN AENAR S1E

Fadina 188 haran1TAUNN1UIN17909R1 418190
aguualinal

1. meldiasnijuadne 210 nn./13 san
o a A 1 o =
Autenaiineuwinginatvisuanludaanyun

8m31 210 nn./l Aualiaangesiu ANl
gasly dindnianden thmdnindenilden
e uazBinnsdulnsauiomeaedn
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wirsmesuan uilaenyuadne 420 nn./ls
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2. ManaINmaass wudn nsldulasn
1Jundingn 420 nn./13 Sualdien pH T09RuNNTige
7098911 Aa Neldulaenyundm 210 nn./ld
fanfuijaadinauwinsinanuisuanluaeny
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Yuadn 210 nn/ls waznisldulaenyundna
105 nn./ls anfulaafifiauingnse1uIIuan
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aswn Aia nsldnlaentundng 210 nn./ls sawriu
Jenidisuwingnseimmanlunaanyundnam
210 nn./1$ waznasldiaantuadms 105 nn./ls
sauiutfaadisuwinansemsanluslaenus
am31 105 nn./13 auanAL
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ADLFUBDLLUS
- L X v . a
nisAnsAT LA lidiudn Jaiw
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