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Chatchai Reungtong 2013: A Response of Ratoon Cane Planted on a Korat Soil to Chicken Manure,
and Fe and Zn Foliar Applications. Master of Science (Soil Science), Major Field: Soil Science,
Department of Soil Science. Thesis Advisor: Assistant Professor Somchai Anusontpornperm, Ph.D.

107 pages.

Sugarcane, Var. K95-84 was grown on a Korat soil (Arenic Haplastult) in farmer area, Sikhio district,
Nakhon Ratchasima province in order to study the effect of chicken manure, Zn and Fe foliar applications on
yield of 1™ and 2™ ratoon canes including nutrient concentration in leaf and cane of 2" ratoon. 2 x 6 Factorial in
Randomized Complete Block design was employed with four replications. The first factor comprised no
chicken manure application and the addition of chicken manure at the rate of one ton/rai. The second factor
consisted of no foliar application (T1), Zn foliar application at the rate of 3 kg/rai once, twice and three times,
and Zn and Fe foliar application at the rates of 3 and 0.8 kg/rai, respectively once and twice. All foliar
applications were conducted using 4% concentration applied when sugarcane was 30 cm high with one month
interval between each application. Urea and 13-13-21 chemical fertilizers each at the rate of 50 kg/rai were
mixed with split application at the rate of 50 kg/rai for each time at approximately three and five months after
the harvest. Tip and leaf, and cane samples were collected for the analysis of nutrient concentration and the

cane was harvested at one year after regrowth.

Results showed that chicken manure applied gave statistically significant difference of fresh cane
yield for both 1™ and 2" ratoon canes. The addition of this manure at the rate of one ton/rai induced higher 1"
ratoon cane weight than did no application with the yield obtained of 8.82 compared to 5.74 ton/rai, and 10.4
compared to 4.93 ton/rai for the 2" ratoon, respectively. This application also tended to increase cane length, tip
and leaf weight, numbers of cane and internode, and cane diameter more than did no application. The
application also increased the concentration of Zn in tip and leaf, and cane when compared to no application.
Zn, and Zn with Fe foliar applications also increased Zn concentration in tip and leaf, and in cane. In contrast,
chicken manure application combined with Zn and Fe foliar applications resulted in lowering Zn concentration
in tip and leaf, and in cane, especially with twice application of foliar Zn with the addition of chicken manure,
giving the lowest Zn concentration in tip and leaf. Sole application of chicken manure or applied with Zn and
Fe foliar applications gave higher concentrations of N and K in tip and leaf when compared to no applications
but P concentration gave an opposite result, particularly when increased the number of foliar applications.
However, three times Zn foliar application combined with added chicken manure tended to result in the highest

plant major nutrient concentration in tip and leaf, and in cane.

Student’s signature Thesis Advisor’s signature
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a0 (Fe) Muan1iea (Mn) d4n2@ (Zn) NoaLAd (Cu) 1usou (B) 1uauatiy (Mo) aassy (CI)
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wazinina (Ni) (Epstein and Gauch, 1972) suariiianudagundmsuns Taolinnu
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A UNIND
519 sroz M3y la duvoiy AU
N (g/kg) 01 3 10U (Bovilgn) TVD* 24-25
(Husz, 1972; Gascho  ©1¢ 6 1oy (Sovilgn) TVD 19
and Elwali 1978) 01g 4-5 1HioU (D08A0) TVD 19
P (g/kg) 01 3-6 1A (B001lgN) TVD 2135
(Husz, 1972; Gascho  ©1g 10.3 1Aou (d081lgn) TVD 2.1-3.0
and Elwali 1978) 01g 2-4.5 1A (308AD) TVD 2.1-3.5
A Y
01y 7 19D (008ND) TVD 2.1-3.0
K (g/kg) 01g 3-6 10U (Sowilgn) TVD 12.5-20.0
(Husz, 1972; Gascho 918 10.3 Pou (5ﬂﬂﬂ@‘ﬂ) TVD 13.0-20.0
and Elwali 1978) 01 2-4.5 1ADY (300AD) TVD 12.5-20.0
A )
19 6-7 1ADY (808AD) TVD 11.0-18.0
01y 7-14 1Hiou (Soo1lgn) Yo1/d9a9 8-10 10.0
Ca (g/kg) 019 3 10U (Sovilgn) TVD 1.4-1.8
(Husz, 1972; Gascho 019 4.5-6 1Aou (Sowilgn) TVD 1.5-2.0
and Elwali 1978) 01g 2-3 1foU (D08AD) TVD 1.6-2.0
A Y
01Y 5 19D (DDYND) TVD 2.0-2.4
Mg (g/kg) 01y 3 1ou (doe1lgn) TVD 0.9-1.2
(Husz, 1972; Gascho ~ ©1g 4.5-6 10U (Soo1lgn) TVD 1.2-1.8
and Elwali 1978) 01 2-3 1ADY (08AD) TVD 1.0-1.8
A )
919 5 190U (0DUAD) TVD 1.2-1.8
S (g/kg) 70 Turdanniilgn mulud 3-6 0.8
019 7 10U (Sovilgn) TVD 1.3
Cu (mg/kg) 01 6-7 1ADU (300AD) TVD 42-12.2
Zn (mg/kg) 01 6-7 1ADY (900AD) TVD 12-50
Mn (mg/kg) 01 6-7 1ADU (300AD) TVD 15-200
Fe (mg/kg) 914 7 1A TVD 49-315

*TVD = top visible dewlap dszanalui 3 18ueen

i3 : Ta (2547); Reuter (1997)
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Depth  Horizon Bulk density K sat Sand Silt Clay Textural class

(cm) Mg/m)  (em/hn) g/ke )

0-30 Ap 1.78 2.65 875 49 76 Loamy sand

30-50 Bwl 1.79 5.71 845 83 72 Loamy sand

50-73 Bw2 1.83 3.43 855 73 72 Loamy sand
73-101 Btgl 1.83 0.05 841 67 92 Loamy sand
101-120 Btg2 1.83 0.35 844 80 76 Loamy sand

120-145 Btg3 1.90 0.04 847 89 64 Loamy sand
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HO KCl ( g/kg VA mg/kg ) ( cmol /kg )y (%)
0-30 Ap 5.7 4.3 6.9 0.5 9.0 9.8 0.14 0.02 0.03 1.01 120 6.8 0.3 15.0
30-50 Bwl 6.2 52 1.4 0.4 4.7 3.0 0.08 0.01 0.01 092 1.02 46 0.3 18.1
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73-101  Btgl 6.7 59 5.5 0.2 22 14.3 0.15 0.16 0.04 098 1.33 5.6 1.8 19.2
101-120  Btg2 6.0 5.4 3.4 0.3 0.9 16.5 0.01 0.08 0.04 1.14 127 47 1.5 21.3
120-145  Btg3 6.4 59 4.1 0.3 0.9 13.8 0.04 0.05 0.04 124 137 28 0.8 32.9
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Remark: Different letters in the graphs indicate significant difference at P <0.05 according to DMRT
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T1 T2 T3 T4 TS T6

T1: No foliar application T4: ZnSO,.7H,0 3 times

T2: ZnSO,.7H,0 once T5: ZnSO,.7H,0 + FeSO, once

T3: ZnSO,.7H,0 twice T6: ZnSO,.7H,0 + FeSO, twice
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T1: No foliar application T4: ZnSO,.7H,0 3 times

T2: ZnSO,.7H,0 once T5: ZnSO,.7H,0 + FeSO, once
T3: ZnSO,.7H,0 twice T6: ZnSO,.7H,0 + FeSO, twice
C1: No chicken manure C2: Chicken manure 1 ton/rai
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Concentration Chicken Critical
in tip and leaf Foliar Chicken manure and Rating level”

Control

application manure foliar
application

( Range )
N (g/kg) 5.5-7.3 5.1-8.1 6.0-8.4 6.2-9.4 Low 19-25
P (g/kg) 1.1-1.6 1.1-1.7 1.5-1.6 1.3-1.8 Low 2.1-3.5
K (g/kg) 10.5-11.9 3.7-16.8 14.1-15.6 12.1-18.2 Medium 10-20
Ca (g/kg) 1.3-2.2 1.1-2.7 1.2-2.1 1.3-2.7 Medium 1.4-2.4
Mg (g/kg) 0.5-0.8 0.4-0.9 0.6-1.0 0.7-0.9 Low 0.9-1.8
Fe (mg/kg) 21-67 27-137 31-227 33-137 Medium  49-315
Zn (mg/kg) 7.6-18.7 8.2-20.1 7.4-20.0 9.3-20.1 Low to 12-50

medium

Mn (mg/kg) 64-121 55-170 83-260 67-212 High 15-200

e (2547); Reuter (1997)
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Remark: Different letters in the graphs indicate significant difference at P <0.05 according to DMRT
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T1: No foliar application T4: ZnSO,.7H,0 3 times
T2: ZnSO,.7H,0 once T5: ZnSO,.7H,0 + FeSO, once
T3: ZnSO,.7H,0 twice T6: ZnSO,.7H,0 + FeSO, twice
C1: No chicken manure C2: Chicken manure 1 ton/rai
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T1: No foliar application T4: ZnSO,.7H,0 3 times
T2: ZnSO,.7H,0 once T5: ZnSO,.7H,0 + FeSO, once

T3: ZnSO,.7H,0 twice T6: ZnSO,.7H,0 + FeSO, twice
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T2: ZnSO,.7H,0 once T5: ZnSO,.7H,0 + FeSO, once
T3: ZnSO,.7H,0 twice T6: ZnSO,.7H,0 + FeSO, twice
C1: No chicken manure C2: Chicken manure 1 ton/rai
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Remark: Different letters in the graphs indicate significant difference at P < 0.05 according to DMRT
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T1: No foliar application
T2: ZnSO,.7H,0 once

T3: ZnSO,.7H,0 twice

TS To

T4: ZnSO,.7H,0 3 times
T5: ZnS0O,.7H,0 + FeSO, once

T6: ZnSO,.7H,0 + FeSO, twice
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T1: No foliar application
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T3: ZnSO,.7H,0 twice

C1: No chicken manure

T4 TS5 T6

T4: ZnSO,.7H,0 3 times
T5: ZnS0O,.7H,0 + FeSO, once
T6: ZnSO,.7H,0 + FeSO, twice

C2: Chicken manure 1 ton/rai
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T1: No foliar application T4: ZnSO,.7H,0 3 times
T2: ZnSO,.7H,0 once T5: ZnSO,.7H,0 + FeSO, once
T3: ZnSO,.7H,0 twice T6: ZnSO,.7H,0 + FeSO, twice
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T1: No foliar application T4: ZnSO,.7H,0 3 times

T2: ZnSO,.7H,0 once T5: ZnSO,.7H,0 + FeSO, once

T3: ZnSO,.7H,0 twice T6: ZnSO,.7H,0 + FeSO, twice

C1: No chicken manure C2: Chicken manure 1 ton/rai
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T1: No foliar application T4: ZnSO,.7H,0 3 times

T2: ZnSO,.7H,0 once T5: ZnSO,.7H,0 + FeSO, once

T3: ZnSO,.7H,0 twice T6: ZnSO,.7H,0 + FeSO, twice
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T1: No foliar application T4: ZnSO,.7H,0 3 times

T2: ZnSO,.7H,0 once T5: ZnSO,.7H,0 + FeSO, once
T3: ZnSO,.7H,0 twice T6: ZnSO,.7H,0 + FeSO, twice
C1: No chicken manure C2: Chicken manure 1 ton/rai
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M319h 6 Havoaya lnunavdeauliaauLY (0-30 UAWAY) veeaan a1y

Treatment pH OM Total N Available
(1:1 H,0) P K Fe Zn
o/kg ) ( mg/kg )
C1 5.6 6.01 0.43 18.01 14.04 61.21 0.61
C2 5.7 7.46 0.48 20.10 17.53 69.17 0.72
F-test ns ns ns ns ns ns ns
T1 5.6 6.88 0.37 18.10 14.44 58.60 0.55
T2 5.6 8.00 0.39 14.22 12.27 55.23 0.96
T3 5.5 7.39 0.46 26.22 17.28 70.77 0.77
T4 5.6 6.28 0.37 21.25 22.85 54.96 0.42
T5 5.6 8.34 0.44 18.40 14.37 64.44 0.55
T6 5.7 8.94 0.57 21.70 20.34 63.24 0.79
F-test ns ns ns ns ns ns ns
CIT1 5.6 6.88 0.37 18.10 14.44 58.60 0.55
CIT2 5.6 8.00 0.39 14.22 12.27 55.23 0.96
CIT3 5.5 7.39 0.46 26.22 17.28 70.77 0.77
CIT4 5.6 6.28 0.37 21.25 22.85 54.96 0.42
CITS 5.6 8.34 0.44 18.40 14.37 64.44 0.55
CIT6 5.7 8.94 0.57 21.70 20.34 63.24 0.79
C2T1 5.4 7.46 0.49 19.02 17.18 41.54 1.86
C2T12 5.6 7.82 0.46 19.76 18.89 68.01 1.86
C2T3 5.7 6.10 0.33 14.35 15.19 49.39 0.25
C2T4 5.8 7.14 0.49 17.83 31.33 84.79 0.44
C2T5 5.4 6.28 0.54 16.29 17.33 66.08 0.70
C2T6 5.6 7.65 0.57 26.73 15.40 84.23 0.70
F-test ns ns ns ns ns ns ns
CV.(%) 42 35.6 59 30.1 25.93 18.7 11.1

Remark: ns: non significant

71

C1: No chicken manure; C2: Chicken manure application at the rate of 1 ton/rai T1: No

foliar application; T2: single ZnSO,.7H,O foliar application at 3 kg/rai; T3: ZnSO,.7H,0O

foliar application at 3 kg/rai twice; T4: ZnSO,.7H,O foliar application at 3 kg/rai three

times; T5: single ZnSO,.7H,0 + FeSO, foliar application at 3 + 0.8 kg/rai once; T6:

ZnS0O,.7H,0 + FeSO, foliar application at 3 + 0.8 kg/rai twice.
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Information on the site

Profile symbol
Classification
Date of examination

Desescribed by

Location

Elevation
Coordination
Landfrom

1. Physiographic

position

2. Surrounding landfrom

3. Slope on which
profile site
Land use
Annual rainfall
Mean temperature
Climate

General information on the

soil

Parent material

Drainage
Permeability

Runoff

MoTINANINAAAY

(Soil profile description)

Korat Soil Series

Kt

Arenic Haplustult

December 25, 2009

Somchai Anusontpornperm, Suphicha Thanachit,
Radchanee Khumdet and Sumrit Riyaphan

Ban Non Somboon, Tambon Kritsana, Amphoe
Sikhio, Changwat Nakhon Ratchasima
Approximately 344 m (MSL)

5339 III Coordination: 47P 0768785E, 1671235N

Lowerslope of low hill

Undulating

3 % Aspect: 344 Azi.

Sugarcane
Approximately 1,137.4 mm
Approximately 27°C

Tropical savanna

Local alluvium over residuum derived from
sandstone

Moderately well drained

Rapid

Rapid
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I

Depth of ground water

Profile Description

Horizo Depth

n (cm)

Ap 0-30
Bwl 30-50
Bw2 50-73
Btgl 73-101

Approximately 145 cm at the time of sampling

Description

Brown (7.5YR 4/4) 98%, common faint strong brown (7.5YR
5/8) 2% mottles; loamy sand; weak fine subangular blocky
structure mainly breaking into single grains; very soft dry, very
friable moist, non sticky and non plastic; few very fine and
common fine coated sands; many very fine vesicular pores;
many very fine and few fine roots; few traces of charcoal;
medium acid (field pH 6.0); abrupt and smooth boundary to
Bwl

Light brown (7.5YR 6/4) 98%, common faint strong brown
(7.5YR5/8) 2% mottles; loamy sand; weak fine and medium
subangular blocky structure partly breaking into single grains;
soft dry, very friable moist, non sticky and non plastic; common
fine and many medium coated sands, few very fine subrounded
chert; many very fine vesicular pores; common very fine and
few fine roots; few traces of dead roots, few semi-angular coarse
sand size of fresh quartz; medium acid (field pH 6.0); clear and
smooth boundary to Bw2

Mixed pink (5YR 7/4) 60% with pinkish gray (5YR 7/2) 35%,
common faint reddish yellow (7.5YR 6/8) mottles; loamy sand;
weak fine subangular blocky structure; soft dry, very friable
moist, non sticky and non plastic; few very fine, common fine
and medium coated sands; many very fine vesicular pores; few
very fine roots; few very fine subrounded chert; slightly (field
pH 6.5); gradual and smooth boundary to Btgl

Mixed reddish yellow (5YR 6/6) 60% with pink (5YR 7/3) 20%,

common faint reddish yellow (5YR 6/8) mottles; loamy sand;



Btg2

2Btg3

101-120

120-145+

weak fine and medium subangular blocky structure; soft dry,
very friable moist, non sticky and non plastic; common distinct
clay coating on faces of peds and clay bridges between sand
grains; few very fine, common fine and medium coated sands;
many very fine and common medium vesicular pores; few very
fine roots; few traces of dead roots; few very fine subrounded
chert; medium spots of organic material accumulation; medium
acid (field pH 6.0); gradual and smooth boundary to Btg2

Mixed light reddish brown (5YR 6/3) 70% with pinkish gray
(7.5YR 7/2) 20%, common faint reddish yellow (5YR 6/8)
mottles; loamy sand; weak fine and medium subangular blocky
structure; soft dry, very friable moist, non sticky and non plastic;
common prominent clay coating on faces of peds, pore walls
and clay bridges between sand grains; few very fine, fine, coarse
and common medium coated sands; many very fine and
common medium vesicular pores; few very fine roots; few very
fine subrounded chert; medium acid (field pH 6.0); gradual and
smooth boundary to Btg3

Mixed pink (5YR 7/4) 60% with pinkish white (5YR 8/2) 30%,
common faint strong brown (7.5YR 5/8) mottles; loamy sand;
weak fine and medium subangular blocky structure; soft dry,
very friable moist, non sticky and non plastic; common
prominent clay coating on faces of peds, pore walls and clay
bridges between sand grains; few very fine and coarse, common
fine and medium coated sands; many very fine and common
medium vesicular pores; few very fine roots; few very fine

subrounded chert; medium acid (field pH 6.0).
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v E4 Y
M3 1eInd 1 USunanie gumgll tazanusuding Jaiauassiadu 1 2553

Year Month reﬁ?ltlell Temperature (‘C) }iill;g;/t;
(mm) Maximum  Minimum Mean (%)

January - 33.6 12.0 22.3 64
February 8.8 38.9 18.3 28.1 61
March 123.6 37.8 18.8 28.3 70
April 126.9 38.4 21.6 29.4 74
May 248.8 37.0 23.1 28.5 79
June 66.5 36.6 23.6 29.0 72

2010
July 134.5 35.7 23.1 28.7 72
August 185 36.7 233 28.7 76
September 208.2 35.7 22.8 27.7 83
October 107.4 35.7 22.0 27.7 81
November 1.2 33.7 15.4 25.7 70
December 1.6 34.6 17.3 253 66
Total/mean 1212.5 35.5 21.4 27.5 72.3

N3: NIugAtaNING (2555)
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v E4 Y
M3 19WuInd 2 USwnaniwy gumgll tazanusuding Saiauassadu 1 2554

Year Month reﬁ?ltlell Temperature (‘C) }iill;g;/t;
(mm) Maximum  Minimum Mean (%)

January - 30.6 14.6 22.6 68
February 10.2 36.9 17.1 26.7 64
March 10.0 37.9 15.2 26.1 64
April 195.5 37.9 22.1 28.7 71
May 103.3 37.1 234 28.9 76
June 83.0 35.7 243 29.2 74

2011
July 291.9 37.7 23.5 28.3 74
August 159.0 35.4 23.2 27.7 79
September 187.0 342 23.6 27.4 81
October 154.6 34.1 22.0 26.5 79
November 14.1 335 19.5 26.3 70
December = 31.8 13.5 23.0 65
Total/mean 1208.6 35.2 20.2 26.8 72.1

N3: NIugAtaNING (2555)



v

v E4 Y
M3 19N 3 USunaniwy guvgll tazanusuding Jaiauassiadu 1 2555

Year Month reﬁ?ltlell Temperature (‘C) }iill;g;/t;
(mm) Maximum  Minimum Mean (%)

January 49.8 33.6 17.3 25.5 71
February 0.0 37.8 16.8 27.8 63
March 81.2 37.0 21.5 28.8 66
April 131.5 39.2 21.5 29.3 70
May 124.6 37.8 243 29.0 75
June 97.2 35.7 23.9 29.0 74

2012
July 67.3 35.8 23.2 28.8 75
August 142.6 36.6 234 28.4 77
September 149.0 34.1 23.1 27.3 81
October 149.2 35.1 22.5 27.7 76
November 61.6 36.3 21.5 27.7 73
December 0.0 34.6 16.3 26.7 68
Total/mean 1054.0 36.1 21.3 28.0 72.4

MN: NTuRATIENING (2555)
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Property Chicken manure
pH (1:1 H,0) 7.00
EC (dS/m) (1:1) 1.50
OM (g/kg) 406.00
CEC (cmol /kg) 65.08
Total N (g/kg) 46.90
Total P (g/kg) 7.60
Total K (g/kg) 17.60
Total Ca (g/kg) 26.20
Total Mg (g/kg) 3.20
Total Na (g/kg) 11.40
Total Fe (g/kg) 0.30
Total Zn (g/kg) 0.50
Total Cu (g/kg) 0.04
Total Mn (g/kg) 0.50
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Cane

Treatment Yield Tip and leaf Cane length Internode  Cane diameter

(ton/rai) (ton/rai) (No./rai) (cm) (no./plant) (cm)

Chicken Cl 5.98b 6.15b 8,410 153.5 18 2.6
manure C2 9.19 9.9 8,871 173.6 18 2.9
F-test ' & ns ns ns ns
T1 5.98 6.15 8,410 153.5 18 2.6

T2 7.78 6.35 8,743 165.5 19 2.7

T3 6.25 5.44 8,411 159.7 17 2.7

Foliar

& lication T4 7.25 7.7 7,743 149.2 19 2.7
T5 8.31 8.8 8,820 160.8 17 2.7

T6 8.62 8.78 9,205 163.3 20 2.7

F-test ns ns ns ns ns ns
CITl 5.98 6.15 8,410 153.5 18 2.6

CIT2 7.78 6.35 8,743 165.5 19 2.7

CIT3 6.25 5.44 8,411 159.7 17 2.7

CIT4 7.25 7.7 7,743 149.2 19 2.7

CIT5 8.31 8.8 8,820 160.8 17 2.7

Interaction CI1Té6 8.62 8.78 9,205 163.3 20 2.7
C2T1 9.19 9.9 8,871 173.6 18 2.9

C2T2 12.90 13.1 10,846 185.9 19 2.8

C2T3 10.59 10.94 9,000 181.1 20 2.6

C2T4 11.69 12.1 8,123 201.6 22 2.7

C2T5 12.63 12.78 9,589 176.2 20 2.8

C2T6 10.20 10.8 9,871 162.8 19 2.8

F-test ns ns ns ns ns ns
CV.(%) 30.8 25.5 22.2 12.1 10 8.1

Remark: ns: non significant, *: significant at 0.05 probability levels, means with the different letters in column

are significantly different to each other according to Ducan’s Multiple Range Test (DMRT) C1: No

chicken manure; C2: Chicken manure application at the rate of 1 ton/rai T1: No foliar application;

T2: single ZnSO,.7H,0 foliar application at 3 kg/rai; T3: ZnSO,.7H,O foliar application at 3 kg/rai

twice; T4: ZnSO,.7H,0O foliar application at 3 kg/rai three times; T5: single ZnSO,.7H,0 + FeSO,

foliar application at 3 + 0.8 kg/rai once; T6: ZnSO,.7H,0 + FeSO, foliar application at 3 + 0.8 kg/rai

twice
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. Tip and Cane Cane
Treatment Yield Cane Internode diamete
leaf length .
(ton/rai) (ton/rai) (No./rai) (cm) (no./plant) (cm)
Chicken C1 4.93" 5.01°" 8,807" 119.5 12 2.6
manure c2 10.08" 10.21° 10,230° 132.5 14 2.7
F-test * 3 * ns ns ns
T1 4.93 5.01 8,807 119.5 13 26
T2 6.32 6.64 9,001 120.3 14 2.5
T3 5.98 6.05 9,080 113.8 14 2.5
Foliar
application T4 7.16 7.98 8,090 1314 12 2.6
TS 7.24 7.42 7,139 136.4 14 2.6
T6 7.81 9.27 10,320 141.4 15 2.6
F-test ns ns ns ns ns ns
CIT1 4.93 5.01 8,807 119.5 13 2.6
CIT2 6.32 6.64 9,001 120.3 14 2.5
CI1T3 5.98 6.05 9,080 113.8 14 2.5
Cl1T4 7.16 7.98 8,090 1314 12 2.6
CIT5 7.24 7.42 7,139 136.4 14 2.6
Interaction C1Té6 7.81 9.27 10,320 141.4 15 2.6
C2T1 10.08 10.21 10,230 132.5 14 2.7
C2T2 8.85 9.3 13,576 149.8 16 2.8
C2T3 7.2 9.68 14,051 105.5 16 2.7
C2T4 10.88 9.86 14,192 146.2 15 2.7
C2T5 8.37 10.29 10,269 166.3 16 2.7
C2T6 6.17 6.64 9,269 128.4 14 2.7
F-test ns ns ns ns ns ns
CV.(%) 38.8 33.3 24.1 12.1 11 8.6
Remark: ns: non significant, *: significant at 0.05 probability levels, means with the different

letters in column are significantly different to each other according to Ducan’s Multiple

Range Test (DMRT) C1: No chicken manure; C2: Chicken manure application at the rate

of 1 ton/rai T1: No foliar application; T2: single ZnSO,.7H,O foliar application at 3

kg/rai; T3: ZnSO,.7H,O foliar application at 3 kg/rai twice; T4: ZnSO,.7H,0 foliar

application at 3 kg/rai three times; T5: single ZnSO,.7H,O + FeSO, foliar application at 3

+ 0.8 kg/rai once; T6: ZnSO,.7H,O + FeSO, foliar application at 3 + 0.8 kg/rai twice
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Treatment Zn (mg/kg) Fe (mg/kg) Mn (mg/kg)
Cane Leaves Cane Leaves Cane Leaves

Chicken Cl 8.2 13.4 23.8 62.6 146 121
manure C2 10.4 15.2 62.5 91.7 103 124
F-test ns ns ns * ns ns
T1 8.2 134 23.8 62.4 146 121

T2 38.0 19.3 9.8 37.4 127 127

Foliar T3 22.1 17.1 353 35.1 129 120
application T4 45.8 8.6 8.6 57.5 159 76
T5 42.1 8.3 8.3 44.1 158 88

T6 39.4 38.4 34.8 38.7 126 127

F-test ns ns ns ns ns ns
CITl 8.2 134 23.8 62.4 146 121

CIT2 38.0 19.3 9.8 37.4 127 127

CIT3 22.1 17.1 353 35.1 129 120

CIT4 45.8 8.6 8.6 57.5 159 76

CIT5 42.1 8.3 8.3 44.1 158 88

Interaction CI1Té6 394 38.4 34.8 38.7 126 127
C2T1 10.4 15.2 15.2 91.7 103 124

C2T2 30.8 13.6 7.4 50.3 77 122

C2T3 16.9 10.3 15.5 30.8 74 111

C2T4 16.0 14.0 15.2 73.6 61 121

C2T5 5.4 11.9 154 61.9 123 135

C2Té6 9.3 11.4 26.5 70.2 52 96

F-test ns ns ns ns ns ns
CV.(%) 31.1 234 333 28.8 22.4 27.1

Remark: ns: non significant, *: significant at 0.05 probability levels, means with the different
letters in column are significantly different to each other according to Ducan’s Multiple
Range Test (DMRT) C1: No chicken manure; C2: Chicken manure application at the rate
of 1 ton/rai T1: No foliar application; T2: single ZnSO,.7H,O foliar application at 3
kg/rai; T3: ZnSO,.7H,O foliar application at 3 kg/rai twice; T4: ZnSO,.7H,0O foliar
application at 3 kg/rai three times; T5: single ZnSO,.7H,O + FeSO, foliar application at 3

+ 0.8 kg/rai once; T6: ZnSO,.7H,O + FeSO, foliar application at 3 + 0.8 kg/rai twice
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Treatment N P o) Koo
Cane Leaves Cane Leaves Cane  Leaves
Chicken Cl 0.55 0.64 0.11 0.15 0.43 1.11
manure C2 0.74 0.72 0.12 0.15 0.46 1.44
F-test * ¥ ns ns * *
T1 0.55 0.64 0.09 0.15 0.43 1.11
T2 0.79 0.74 0.11 0.14 0.18 0.99
Foliar T3 0.74 0.75 0.09 0.15 0.17 1.15
application T4 0.69 0.73 0.09 0.15 0.23 1.44
T5 0.74 0.79 0.11 0.16 0.41 1.26
T6 0.60 0.73 0.09 0.17 0.24 1.28
F-test ns ns ns ns ns ns
CIT1 0.55 0.64 0.09 0.15 0.43 1.11
C1T2 0.79 0.74 0.11 0.14 0.18 0.99
CIT3 0.74 0.75 0.09 0.15 0.17 1.15
CIT4 0.69 0.73 0.09 0.15 0.23 1.44
CIT5 0.74 0.79 0.11 0.16 0.41 1.26
Interaction C1T6 0.60 0.73 0.09 0.17 0.24 1.28
C2T1 0.74 0.72 0.12 0.15 0.46 1.44
C2T2 0.78 0.74 0.07 0.15 0.49 1.24
C2T3 0.48 0.82 0.11 0.16 0.42 1.05
C2T4 0.57 0.72 0.09 0.15 0.38 1.39
C2T5 0.79 0.70 0.09 0.15 0.62 1.20
C2T6 0.64 0.74 0.12 0.16 0.68 1.11
F-test ns ns ns ns ns ns
CV.(%) 12.2 114 10.2 7.9 7.7 9.2

Remark: ns: non significant, *: significant at 0.05 probability levels, means with the different
letters in column are significantly different to each other according to Ducan’s Multiple
Range Test (DMRT) C1: No chicken manure; C2: Chicken manure application at the rate
of 1 ton/rai T1: No foliar application; T2: single ZnSO,.7H,O foliar application at 3
kg/rai; T3: ZnSO,.7H,O foliar application at 3 kg/rai twice; T4: ZnSO,.7H,0 foliar

application at 3 kg/rai three times; T5: single ZnSO,.7H,O + FeSO, foliar application at 3

+ 0.8 kg/rai once; T6: ZnSO,.7H,O + FeSO, foliar application at 3 + 0.8 kg/rai twice
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Ca (%) Mg (%)
Treatment
Cane Leaves Cane Leaves
Chicken Cl 0.098 0.081 0.081 0.176
manure C2 0.099 0.086 0.086 0.135
F-test ns * ns ns
T1 0.098 0.081 0.081 0.176
T2 0.106 0.083 0.083 0.296
Foliar T3 0.091 0.076 0.076 0.200
application T4 0.084 0.071 0.071 0.144
T5 0.105 0.070 0.070 0.132
T6 0.132 0.079 0.079 0.212
F-test ns ns ns ns
CIT1 0.098 0.081 0.081 0.176
CIT2 0.106 0.083 0.083 0.296
CIT3 0.091 0.076 0.076 0.200
CIT4 0.084 0.071 0.071 0.144
CIT5 0.105 0.070 0.070 0.132
; CIT6 0.132 0.079 0.079 0.212
Interaction
C2T1 0.099 0.086 0.086 0.135
C2T2 0.125 0.095 0.095 0.239
C2T3 0.076 0.072 0.072 0.174
C2T4 0.094 0.097 0.097 0.275
C2T5 0.093 0.082 0.082 0.167
C2T6 0.102 0.094 0.094 0.185
F-test ns ns ns ns
CV.(%) 6.9 7.7 7.1 9.1

Remark: ns: non significant, *: significant at 0.05 probability levels, means with the different
letters in column are significantly different to each other according to Ducan’s Multiple
Range Test (DMRT) C1: No chicken manure; C2: Chicken manure application at the rate
of 1 ton/rai T1: No foliar application; T2: single ZnSO,.7H,O foliar application at 3
kg/rai; T3: ZnSO,.7H,0O foliar application at 3 kg/rai twice; T4: ZnSO,.7H,0 foliar
application at 3 kg/rai three times; T5: single ZnSO,.7H,O + FeSO, foliar application at 3

+ 0.8 kg/rai once; T6: ZnSO,.7H,O + FeSO, foliar application at 3 + 0.8 kg/rai twice
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d' Y o A Y a [ va = a
AN UINT 10 EUi’Jﬂ”l“Vi‘Llﬂ‘V]1“]5(11!ﬂ”liﬂigliluigﬂllﬁllllﬁ‘ﬂ”lﬂmll uazmiﬂixmummqﬂu
auumﬁjmﬁu (WInsw, 2529; LSU, 2548; Land Classification Division and

FAO Project Staff, 1973; Soil Survey Division Staff, 1993)

1. WeWVDIAU (Soil reation), pH @u: 1 =1:1)

S PASS] (rating) nae (range)
LﬂUﬂﬁ@]EUL!ﬁQNWﬂﬁq@ (ultra acid) <3.5
L‘Iﬂuﬂiﬂquuﬂum (extremely acid) 3.5-4.4
Wunsadanin (very strongly acid) 4.5-5.0
Lﬂuﬂiﬂ%ﬂ ( strongly acid) 5.1-5.5
Wunsat e (moderately acid) 5.6-6.0
Wunsaantios (slightly acid) 6.1-6.5
l,‘IdJuﬂaN (neutral) 6.6-7.3
ueudnilon (slightly alkaline) 7.4-7.8
Lﬂuﬂ'nﬂmﬂmq (moderately alkaline) 7.9-8.4
Wuaada (strongly alkaline) 8.5-9.0
Wuaadaun (very strongly alkaline) >9.0

2. Suﬁﬂﬁ@q (organic matter) (% organic carbon x 1.724)

LA (rating) Nee (g/kg)
§1170 (VL) <s

&1 (L) 5-10
Ao (ML) 10-15
1thunas (M) 15-25
ADUA 9GS (MH) 25-35

49 (H) 35-45

ga1n (VH) > 45




3. 1532 TuTa519159 (total nitrogen) (NDINLHUNT 1FNAY, 2535)

FZA1 (rating)

Wele (g/kg)

é’hmﬂ (VL)
@%1 (L)
1hunae (M)
a9 (1)
qau1n (VH)
&0 (VL)

@‘%1 L)

<1.0

1.0-2.0

2.0-5.0

5.0-7.5

>17.5

1.0-2.0

4. YSinaleanesaniluise Teai (available P) (Bray 11)

LAl (rating)

&0 (VL)

@‘%1 (L)
A9 (ML)
a1 (M)
ADUA 9GS (MH)
74 (H)

911N (VH)

6-10

10-15

15-25

25-45

> 45
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5. USuna TwunanFeuiiiluilse Tomd (available K) (NH,0AC)

FZA1 (rating) Nee (mg/kg)

&1 (VL) <30

M) 30-60

1una1s (M) 60-90

49 (H) 90-120

g0 (VH) > 120

6. 1UHS ’Juﬁﬁﬁ/ﬂllg]) (extractable bases) (NH,OAc)
FZA1 (rating) nde (cmol /kg)
extr.Ca extr.Mg extr.K extr.Na extr.bases

Gohiﬂﬂ (VL) <2.0 <03 <0.2 <0.1 <2.6
Goh (L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3 2.6-6.6
1thunais M) 5-10 1.0-3.0 0.3-0.6 0.3-0.7 6.6-14.3
3 (H) 10-20 3.0-8.0 0.6-1.2 0.7-2.0 14.3-31.2
N (VH) >20 > 8.0 >1.2 >2.0 >31.2

7. anuguanilasuunaleoou (CEC)

FZA1 (rating)

ey (cmol /kg)

&0 (VL)
(L)
Aoudned (ML)
1thunan (M)
Aoud19ga (MH)
3 (H)

N (VH)

<3
3-5
5-10
10-15
15-20
20-30

>30
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8. 0A31308aLANVDUANUE (base saturation)

FZA1 (rating)

Nee (%)
a1 (L) <35
11unate (M) 35-75
93 (H) >75

4 [ % { [
9. INUNMIULNTEAVANNATANANA 16

FZA1 (rating)

Neoy (cmol /kg)

&0 <1.0
&1 1.0-2.0
1hunan 2.0-5.0
ADUT9gN 5.0-10.0
a4 10.0-20.0
qaun >20.0

HNLYA

VL

ML

MH

VH

@‘iwmﬂ (Very low)

Sgh (Low)

ﬂlf)uﬁlsJJNGoh (Moderately low)
11UNAa19 (Moderate)

ADUY WGV (Moderately high)
79 (High)

7N (Very high)
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nIZHAY (NOIF13I9AY, 2523)

Soil fertility rating OM Avail. P Avail. K CEC BS
(g/kg) (mg/kg) (mg/kg) (cmol /kg) (%)
Low <15(1) <10(1) <60 (1) <10(1) <35(1)
Medium 15-35(2) 10-20 (2) 60-90 (2) 10-20 (2) 35-75(2)
High >35(3) >20 (3) >90(3) >20(3) >75(3)

Remark: Scoring is used for the assessment of fertility level (the score is presented in blanket
within the table) Total score = 7 or less, fertility level is low; Total score = 8-12,

fertility level is moderate; Total score = 13 or more, fertility level is high

a @ < J @ = < ~ a
AN UINN 12 llﬁﬂ\1§3ﬂUﬂj1NlﬂUﬂﬁ$Iﬂ“ﬁumﬂQﬁ\1ﬂ$ﬁ AN NoNLLIAN Llagllu\iﬂ’IUfiﬁlu@u

¥9Un312 18 33 0.005 M DTPA pH 7.3

Low Maginal Adequate
Plant nutrient
( mg/kg )
Zinc <0.5 0.5-1.0 >1.0
Copper <0.2 0.2-0.5 >0.2
Iron <4.5 4.5 >4.5
Manganese <1.0 1.0-2.- >2.0

111 (Martens and Lindsay, 1990; Ryan et al., 2001)
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