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Effect of Chemical Fertilizer Management in Combination with Boron on Growth

and Yield of First Ratoon Cane Planted in Kamphaeng Saen Soil Series

#A9F LR’ TeANE naea” s3Tde Aunsundia’ aMINNA saLAY?

F5TNEIT WRIN® LALESENE AT’
Yodsavadee Mengead' Chaisit Thongjoo' Tawatchai Inboonchuay’

Jutamas Romkaew” Thamthawat Saengngam® and Teerayut Klumchaun®

ABSTRACT: This study investigated the effects of chemical fertilizer managementin combination
with boron on growth and yield of first ratoon cane var. LK 92-11 planted in Kamphaeng Saen
soil series. Experimental design was arranged in Randomized Complete Block (RCBD) with three
replications and consisting of nine treatments. The study revealed that the application of 110%
of chemical fertilizer based on soil chemical analysis in combination with 156 g/rai of B gave the
highest plant height, number of stalks for one-meter row, leaf greenness, fresh yields, weight/stalk,
number of internode/stalk, CCS, sugar yields and concentrations of N, P, K in stalks. This was
not different from the application of 110% of chemical fertilizer with 104 g/rai of B. Furthermore,
the application of 110% of chemical fertilizer with 156 g/rai of B gave the highest concentration
of B in the stalks, followed by that the application of chemical fertilizer based on soil chemical
analysis in combination with 156 g/rai of B, the application of 110% of chemical fertilizer with 104
g/rai of B and the application of chemical fertilizer based on soil chemical analysis in combination

with 104 g/rai of B, respectively.

Keywords: Fertilizer, Boron, Sugarcane
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(Plaster, 1992; Miller and Donahue, 1995)
TusaufidaudrAnylunseanmnanuazn1angs
&7 AUNUInUNITRAANA Lavn1TLARRLENE
U1AaNIgHa Nsnaeudinuaaslug N
% [y 1 &
Agldszlamiannlulngia waznswLaemas
wnigralusavazdanalinisanniewas
A o % o o Vo A o oa a
Buindne avduldrestingg fawazluda
i ludnuun Taswazidsy (Aanansgdnim
ATUgNaInen, 2541) ANUITEARIUNINY
. g 4 o A v, -
f;ﬁmﬂm‘imﬂmw'amm@mw‘*n"l,ﬂmi:rgmlu
Uszmalnefipaud1aties AuiauuIAnNay
o = oA - X A a
NnNsAnEAeLiesan 1 Dluanininunau
a9y IWeDY (2561) WNBFBINTEUEUNEA
1839n199nnstjeiaiisoniulusausianisiasy
Wulnuasnananueedasme (19 1) viative iy
Iy Ao o = - < o o
dayand1Any uaziluanniaaenuileduiv
A £ a o
wnarsnslunisiaanlddeiaiisaniuqanig
duFunsuandasluaunansalyl

L4 aa
AUnsaluarianng
= o =
ANHINATBINITaANTY HiAH
founulusausanisasiiulanlazass
dszneunananasdenna (U0 1) Wug LK
4 X 4 . -
92-11 Fafluiunnaaassaliiasainion
Wan (2561) 4 LUAINAAAIADINIATTN
ﬂgﬁﬁwm ADLZLNEAT NTUNILAY NANINLAY
NEAIAIART B.AuNdLAN 2. uATUTN 9

vl ugmsununanal (Kamphaeng
Saen soil series, Ks; Typic Haplustalfs;
fine-silty, mixed, semiactive, isohyperther-
mic) (Soil Survey Staff, 2003) lutaaiAau
NUANUE W.A. 2560-LABUNNIIAN W.A. 2561
Tmﬂtﬁuﬁq@ﬂmﬂﬁuﬁ@uﬂqﬂmnLLﬂmwmm‘ﬁ
STFUANMNAN 0-30 T, IlEALATTRNTTALNS
1szn13re9m1 IouA A1 pH (1:1) AM@NIWA33N
IWHaasdnluan wansaEae (ECe) 158101
BuriTadng USunmueanesaiidulselomd
Bunalnuna@an waaidey uuniideud
wandsuld Bunnluseufiainldlaesdn
Ausnaa1sazane 0.01 M CaCl, wda1n U9
m?@mﬂaum\‘iﬁ'qmﬂ%m Spectrophotometer
firNEn9AAY 420 uluRs ANNARYEY
Azomethine-H (Shanina et al., 1967; Gupta,
1993) Laziienu dwsuantRunlrznisues
Aunaunimaaealduandldlu Table 1 91u
naaasiitsrnaudas 27 wlasdas uiazuilas
gaeRIUIANANG 7.5 WAT 81173 6.0 AT NN
5 W09 3TEEUNTENINUDL 1.5 1Wng inudeya
N19AIYLAU LAY HANAATRIA BELANIE 3
L0ANANN Buiuasinaunatlszunnd 1 lmg
TneiiuifiuAs luusdazut aseaenyinAy
4.5 x 4.0 ANININAT MNURUNIINARBIULL
Randomized Complete Block AU 3 s%”l 9
FrFUNAReY Faid



83

Agricultural Science and Management J.1 (2) : 80-94 (2018)

. . . .. iBuusseImImEan
AFUNAReY ANLTIEINE Foydnmn] s
(nN.N-P 0_-K O sels)
T, Tdlddennd control 0-0-0
T ldtlapinuAndnseimu 18-6-12
2 9 DOA_100%
T, ldtjandimuadinmeiudaniuluseudnm 52 ndw/ls  IF 4B 18-6-12
T HilaadauadnazinuianiuTuseudmn 104 nsu/ls IF +B 18-6-12
4 9 DOA_100% 104
T ldilapinuAndwazinudaniuluseusna 156 ndu/ls IF +B 18-6-12
5 K DOA_100% 156
T WA ilenATANTY 10 % 2R9ARLATI YR 19.8-6.6-13.2
6 q DOA_110%
T Tdiennfifina 10 % 1esA1dsziausaniulusany o 1B 19.8-6.6-13.2
fm31 52 nFu/ls
T Tdienfifina 10 % 1esA1dsziausaniulusany o s B 19.8-6.6-13.2
m31 104 n§u/ls
T Tdienfifina 10 % 1esA1dsziausaniuluseny 19.8-6.6-13.2

&m31 156 n§u/ls

+B
DOA_110% 156

nsladeaail Toun Jousnluie
ndaws (21 %N) v3didagilasneann
(42%P O ) uazn wnadennanlsd (60 %K 0)
uilald 2 m%ﬂ aAsedna luusazinTunaaes
ﬁfam 2 uay 4 ey aeAnFunaaesi 2-5 1d
791 18, 6 WAy 12 NA.N, PO, uar KO k)
1 mINAFL (NTNATINNTNEAT, 2553) @91
Fn3unaaesd 6-0 a6 19.8, 6.6 uay 13.2
nn.N, PO uaz KO fals ANAAY (Lﬁu%u
10 WefdusuadAnimsziinu) 41usunisla
teTuseu(8,0) Fafianmusudiadang pH =
9.3 A 0.53 wefifud uaztFunnilusen
Farn 14.50 iwlefidusd uwild 2 ﬂ%\ﬂ Y
P90 TURARZAITUNARDY (HANAGNLARILAL
Tdsanlufusleed)) i 2 waz 4 weu Tneld
31 52, 104 uay 156 n3u/ls lusnsunnandi
3 U 7 Fn3UmAResT 4 fU 8 LAZRNFLINAAD
#i 5 /1 9 AuAA

naivdeyanisasyiiuinvesdes
fleny 3, 6, 8 waz 9 iweu Wun Awgedy
AUUA 1 1 UDNAT LAZANANNLTEaTRS I
(SPAD reading) (f'a”mm"wu,miﬂuﬁ 3-5a1nilang
gam 1IN0 6 m%\irﬁifﬂu) Feinlne AT
chlorophyll meter (Minolta Co., Ltd., JAPAN:
SPAD-502 model) daunsiiudayanananiay
aefUszneunanAnTesdasiiony 12 ieu T
nanamsals auIua1mels ANE1a1 LAY
HuAuEINANeAN Thwiinsiedn Suadessied
A1 CCS LAYHANRRLAANA WaNanil Alases
ﬂ?mmm@fmmiﬁmmﬂuvi@uﬁw T A
dndiusnlulnsau Weaneds uasinunaides
A lgesune 3 TnesiAle uavasinid (2542)
ezt Bunnluseufiadald tnannsdassans
FaeeiaiannAa Azomethine-H a1niits il
’3/@mﬁ‘ﬁ_]mﬂ§ul,l,m§fmm%d Spectrophotom-
eter finNENIAAL 430 wiluimms Aadild
asuneliing Fatlduavasng (2542)



84

AMNEANFASBAZNITAANIS 1 (2) : 80-94 (2561)

Table 1 Chemical and physical properties of soil before the experiment.

Properties Results (0-30 cm) Rating
pH (1:1) 6.82 neutral
ECe (ds/m) 2.20 non-saline
Organic matter (%)" 1.68 moderately
Available P (mg/kg)? 108.88 very high
Exchangeable K (mg/kg)® 104.49 high
Exchangeable Ca (mg/kg)” 2,365 high
Exchangeable Mg (mg/kg)? 173.02 high
Exchangeable B (mg/kg) 1.12 moderately
Texture? sandy clay loam -

Note ¥ = Walkley and Black method (Walkley and Black, 1934) 2 = Bray Il method (Bray and Kurtz, 1945)

9 = Extracted with NH4OAc pH 7.0 (Pratt, 1965)
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Table 2 Height of first ratoon cane at different stages.

Height (cm)
Treatments

3 Months 6 Months 8 Months 9 Months
T, = control 87.89°" 164.21°Y 215.92°Y 221.24°"
T =1 on o0 118.25" 212.49° 267.54° 279.90°
T = P o oo "B 122.57% 216.86™ 298.12° 309.60°
T, = IF om0 Broa 127.16™ 221.46™ 301.11b 311.20°
T = P om0 Blss 129.85™ 222.81% 308.49% 316.73"
T =IF o 124.61% 220.13% 299.80° 310.49°
T =1F ot Be 130.66° 222.84% 313.02° 321.24°
T=IF o Bl 130.87° 227.53% 313.12° 329.54°
T =1F o B 130.93° 230.76° 318.56" 330.55°

F-test o o o o
CV. (%) 15.04 14.21 14.19 14.50

¥ means within the same column followed by the same letter indicated no statistical difference by DMRT

** indicated significant difference at P< 0.01
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Table 3 Number of stalk within one-meter row of first ratoon cane at different stages.

Number of stalk within one-meter row

Treatments
3 Months 6 Months 8 Months 9 Months
T, = control 9.23%Y 9.78%Y 9.58°Y 9.41%Y
— c c f d
1= IR o oo 11.11 11.74 11.62 11.52
—_ bc c e C
T = P s oo B 11.42 12.21 12.14 12.00
— abc 1 bc d c
T =P s 000 Bl 12.12 2.58 12.46 12.34
— ab ab c b
T P on o Blss 12.36 13.21 13.14 13.03
T=IF 11.84%° 12.41% 12.34% 12.26°
6 DOA_110%
T =IF +B 12.54% 13.34%° 13.25" 13.14%
7 DOA_110% 52
T=IF +B 12.67° 13.58° 13.47% 13.36%
8 DOA_110% 104
T=IF +B 12.75° 13.65° 13.56° 13.42°
9 DOA_110% 156
Fotest - . o -
C.V. (%) 15.11 14.15 13.25 12.63

Y means within the same column followed by the same letter indicated no statistical difference by DMRT

** indicated significant difference at P< 0.01

Table 4 Leaf greenness (SPAD reading) of first ratoon cane at different stages.

SPAD reading

Treatments

3 Months 6 Months 8 Months 9 Months
T, = control 31.23°Y 30.84c 1/ 28.23e 1/ 27.55¢e 1/
7= IR on oo 35.84° 41.62b 38.45d 38.23d
T = P o oo B 36.04% 42.04b 39.45¢cd 38.45d
T = on oo B 36.30™ 42.17° 40.12°¢ 39.87bc
T IR on o Blss 36.35% 42.30° 41.23%° 40.23%°
T = IF i 36.13%" 42.16° 39.88% 39.23%
T = IF ot B 36.87% 43.21% 41.78% 40.89%
7= 1F s Bl 38.15% 43.73%° 42.05° 41.00°
T = IF ot Bios 39.52° 44.57° 42.12° 41.11°

F_tost o e o o
C.V. (%) 13.19 12.72 12.54 11.52

Y means within the same column followed by the same letter indicated no statistical difference by DMRT

** indicated significant difference at P< 0.01
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Table 5 Yields, number of stalk/rai, stalk height and stalk diameter of first ratoon cane at 12 months

Yield Number of stalk Stalk height Stalk diameter
Treatments
(ton/rai) (stalk/rai) (cm) (cm)
T, = control 10.32°7 8,060°" 257.47Y 2.47%Y
- d C e C
T2— lFDOAJoo% 17.55 9,645 300.46 3.10
— cd bc de bc
T =P on oo Bes 18.72 10,012 302.57 3.12
— bc a de abc
T4 = |FDO/—\JOO%+B1O4 20.56 10,444 305.48 3.21
— ab abc cd ab
T = I o 000 Bl 21.85 10,027 308.77 3.25
T =IF 19.53% 10,173 305.16% 3.18°
6 DOA_110%
T =IF +B 22.63° 10,063™ 311.62> 3.27°
7 DOA_110% 52
T=IF +B 23.24° 9,895 315.55° 3.28°
8 DOA_110% 104
T =IF +B 23.56° 9,784 321.58° 3.317
9 DOA_110% 156
F-test o o - o
CV. (%) 15.69 13.22 12.15 12.29

¥ means within the same column followed by the same letter indicated no statistical difference by DMRT

** indicated significant difference at P< 0.01

2.3 A1 commercial cane sugar (CCS)
LAZNALAATNAG
nsladaaiiatinainen wialdson
Auluseudnaisine) AnaliaAn CCS wazua
mamﬁﬁmmmé’@ﬁﬁmﬂ 12 1h8U wANsail
@ﬂﬁaﬁﬁmﬁﬁﬁmﬁqmmﬁﬁ (Table 6) NA1IAD
mﬂdﬂﬂmﬁﬁu%u 10 % 184ANIATIEYRY
fuAUIUIRUERT 156 ﬂﬁ?u/VLé(IFDO +B )
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= 1 =
Hualian CCS wesdaanInngn (11.43
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ANz RUIINALTUSAUERTY 156 nw/ld
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2a9ANILATIZIRUIINALTLIANERIN 156 NN/
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2 = o ] 1 1 o
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Tusaudmsn 104 niu/ls OF o o Bo) YU
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0.86 Fi/15 mNATAL)
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Table 6 Weight/stalk, number of internode/stalk, CCS and sugar yield of first ratoon cane at 12 months.

Weight/stalk Number of CCS Sugar yield
Treatments
(kg) internode/stalk (%) (ton/rai)
T, = control 1.28°Y 23.42°Y 8.34°" 0.86°"
= C b d f
7= I o oo 1.82 29.56 9.95 1.75
— c b cd e
T = I on oo Bes 1.87 29.72 10.22 1.91
— c b bcd d
T4 = |FDOMOO%Jer4 1.97 30.14 10.53 2.16
— b b abc C
T5— lFDOA_100%+Bﬂ56 2.18 30.28 10.89 2.38
T =1IF 1.92° 30.11° 10.31% 2.01°
6 DOA_110%
T =1F +B 2.25% 31.59% 11.15% 2.52°
7 DOA_110% 52
T=IF +B 2.35° 32.417 11.27° 2.62%
8 DOA_110% 104
T =1IF +B 2.41° 32.57° 11.43° 2.69°
9 DOA_110% 156
F-test - o o o
CV. (%) 13.54 13.63 13.74 13.44

¥ means within the same column followed by the same letter indicated no statistical difference by DMRT

** indicated significant difference at P< 0.01
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Table 7 Concentrations of major plant nutrients and B in stalk of first ratoon cane at 12 months.

Treatments Total N (%) Total P (%) Total K (%) Extractable B (mg/kg)
T, = control 0.081%Y 0.036°Y 0.352¢Y 1.42"Y
PSS 0.214° 0.058° 0.427° 2.929
T = P o o0 "B 0.218° 0.060° 0.431° 4.29°
_ bc d C d
T =P oo B 0.225 0.063 0.435 5.72
— b C C b
T IR om0 Blss 0.232 0.069 0.436 7.23
T=IF 0.237° 0.076° 0.448° 3.15'
6 DOA_110%
T=IF +B 0.243% 0.078° 0.453% 4.38°
7 DOA_110% 52
T=IF +B 0.247° 0.080%° 0.457%° 6.38°
8 DOA_110% 104
T=IF +B 0.253° 0.084° 0.461° 8.15°
9 DOA_110% 156
Fotost o o o o
C.V. (%) 12.88 12.39 11.59 12.01

Y"means within the same column followed by the same letter indicated no statistical difference by DMRT

** indicated significant difference at P< 0.01
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