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Effect of Chemical Fertilizer Management in Combination with Zinc on Growth and

Yield of First Ratoon Cane Planted in Kamphaeng Saen Soil Series
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Jutamas Romkaew” Thamthawat Saengngam® and Teerayut Klumchaun®

ABSTRACT: Field experiment was carried out to investigate the effects of chemical fertilizer
management in combination with Zine (Zn) on growth and yield of first ratoon cane var. Lampang
planted in Kamphaeng Saen soil series. Experimental design was arranged in Randomized Com-
plete Block (RCBD) with three replications and consisting of nine treatments. The study revealed
that the application of 110% of chemical fertilizer rate based on soil analytical data in combination
with 156 g/rai of Zn gave the highest plant height, number of stalks for one-meter row, fresh yields,
stalk heights, stalk diameter, number of internode/stalk, CCS, sugar yields and concentrations of
N, P, K'in stalk. However, these were not statistically different that obtained from the application
of 110% of chemical fertilizer rate based on soil analytical data in combination with 104 g/rai of
Zn. Furthermore, the application of 110% of chemical fertilizer rate based on soil analytical data
in combination with 156 g/rai of Zn highly significantly gave the highest concentration of Zn in
stalk but with no difference to that from the application of chemical fertilizer rate based on soil

analytical data in combination with the same amount of Zn.
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Table 1 Chemical and physical properties of soil before the experiment.

Properties Results (0-30 cm) Rating
pH (1:1) 6.99 neutral
ECe (dS/m) 2.66 non-saline
Organic matter (%)" 1.24 moderately low
Available P (mg/kg)? 130.05 very high
Exchangeable K (mg/kg)® 98.48 high
Exchangeable Ca (mg/kg)? 1,328 High
Exchangeable Mg (mg/kg)? 168.44 high
Exchangeable Zn (mg/kg) 0.87 low

Texture?

sandy clay loam -

Note Y= Walkley and Black method (Walkley and Black, 1934)

9 = Extracted with NH4OAc pH 7.0 (Pratt, 1965)
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8791 18, 6 WAz 12 NN.N, PO, uaz KO pials
ANNANAL (NTNAITINITNERT, 2553) AIUAIFU
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wasidusaesr1dnszvinu) dmiunisldiy
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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 75.23°Y 167.61°Y 222.38" 234.03°Y
— d a e d
T, = on 100 119.28 221.58 275.54 291.81
—_ cd a de cd
L L 74 IS 125.11 230.58 282.21 301.90
— bc a bed b
T = I o 00N 0 127.99 239.24 291.33 315.28
— bc a abc b
o= IF om0 TN 6 129.04 245.87 300.97 317.31
T =IF 125.60° 232.67° 287.31°% 303.69°
6 DOA_110%
T =IF +7n 133.85% 246.16° 304.88% 323.57%
7 DOA_110% 52
T=IF +7n 133.91%° 246.20° 309.93° 328.64°
8 DOA_110% 104
T=IF +Zn 136.60° 246.64° 311.79° 329.19°
9 DOA_110% 156
F_test *k 23 *k *%
C.V. (%) 13.27 14.65 13.73 13.94

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 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 9.64"Y 10.36° 10.259Y 10.00°Y
— f f f
= IF om0 11.00° 11.55 11.43 11.36
—_ f ef e e
T = TP o oo s, 11.45 11.89 11.75 11.67
— d d
L B 12.22 12.56° 12.41° 12.34°
— cd bc b b
L 4 BN 12.42 13.12 13.00 12.86
T=IF 11.84° 12.23% 12.12° 12.02¢
6 DOA_110%
T=IF +Zn 12.65% 13.48% 13.45° 13.38°
7 DOA_110% 52
T=IF +Zn 12.97a° 13.642° 13.54° 13.43°
8 DOA_110% 104
T=IF +Zn 13.12° 13.78° 13.62° 13.48°
9 DOA_110% 156
F_test *%k *% *%k * %
C.V. (%) 13.76 12.73 13.25 12.92

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 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 32.70°Y 30.56°7 28.86°" 26.48°7
T, = IF o oo 36.46" 42.01° 39.75° 38.64°
1= P o oo s, 37.04% 42.23° 40.75° 39.65°
T = P om0 2N 37.42* 44.06% 42.56° 41.43°
L L 4 38.00™ 44.07% 42.74° 41.62°
T = P oon o 37.14% 43.56° 42.21° 41.11°
T, =IF 2N, 38.62°" 4417% 42.89° 41.76°
7= IF ot 2N 39.84% 46.58° 44.12° 43.05°
T = F o0 2N, 40.38° 46.63° 44.21° 43.15°

Fotost o o o o

C.V. (%) 13.51 13.43 11.41 12.44

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 11.53°Y 9,527°Y 268.70°Y 2.539Y
- d a b f
LU L 18.79 10,269 303.50 3.12
— cd a b ef
T = P o oo N, 19.83 10,174 305.37 3.14
— bc bc ab cde
Ll | OS 7, B 21.23 9,742 310.43 3.22
— ab b ab bed
L 4 22.65 9,811 312.48 3.25
T=IF 20.56" 9,748 308.72% 3.18%
6 DOA_110%
T =IF +Zn 23.48° 9,953° 315.44% 3.28°
7 DOA_110% 52
T=IF +Zn 23.63° 9,574° 317.57% 3.33%
8 DOA_110% 104
T=IF +Zn 24.76° 9,869" 322.60° 3.36°
9 DOA_110% 156
F_test *k * % *%k * %
C.V. (%) 14.90 13.23 12.51 12.32

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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2.3 A1 commercial cane sugar (CCS)
LAEHANARIAN
nsladaaiietinapen vzaldion
AudanzAdnasine) Jualiidn CCS uaznana
mﬁﬁmmmﬁ@ﬂﬁ'mﬂq 12 19U UANFNNILeLNN
ﬁﬁﬂéﬁﬁmﬁlqmmﬁﬁ (Table 6) na19A8 N34
ﬂﬂmﬁtﬁu%u 10% VRANAATIEURAUTINAL
Fanz@sman 156 nin/ls (IF
, DOA_110%
A CCS 1adaennngn (12.63 wilafifus)

+7Zn ) Hua
156

laduansinafunislddeiafAinay 10% 209
ANAATIZSAUTINALAINZAERIN 104 nu/lg
(IF +Zn ) n9lddealiinTe 10%
DOA_110% 104 q
| a a 1 o a o o
RIANIAINTIAUSINALFINLRERTN 52 TN/

7 (I

FDOA_110%
a ea | o al o o !
AAzfausiuiudansddns 156 niu/ls

+Zn_) warnslailaadnInan

(IF +7n ) daunisldiea AN 10%
DOA_100% 156 9

B4ANIAINTIALIINAURINTAENIN 156 NFN/
5 (F

DOA_110%

foanngn (3.13 Fiw/ls) 9098311 Aa nsldile

= £4 a %’
+Zn ) UNA M HANAREIANAT8

LATLANTL 10% 189ANIATIZFRUTINALFIN A

#m37 104 n5u/19 (IFDQ +Zn ) Falalumnsing

A_110%
Aunsldtaadiinam 10% 289ATANERY

FauAUAIN=Admen 52 niu/ls (F . o t20.)

X A_110%
PULNANFIAILAN (control) AnalviFn CCS uaz
HANRAUNANATBIRRLTaENgA (8.36 Lafifus

WAz 0.96 /13 PuANAL)

Table 6 Weight/stalk, number of internode/stalk, CCS and sugar yield of first ratoon cane at 12 months.

Weight/stalk Number of inter- CCS Sugar yield
Treatments
(kg) node/stalk (%) (ton/rai)
T, = control 1.219Y 2426 8.36%Y 0.96°"
— f c c f
T =1 on o0 1.83 29.53 10.31 1.94
LSl L 74 1.95° 29.76° 10.65° 2.11°
— d abc be d
T =P om0 N0 2.18 31.52 11.23 2.38
— c ab ab c
L 4 2.31 32.31 11.76 2.66
T=IF 2.11¢ 30.87™ 10.84" 2.23%
6 DOA_110%
T=IF +Zn 2.36™ 32.49% 12.21° 2.87°
7 DOA_110% 52
T=IF +Zn 2.47% 33.48° 12.58° 2.97°
8 DOA_110% 104
T=IF +Zn 2.51° 33.65° 12.63° 3.13°
9 DOA_110% 156
F_test *k R *%k R
C.V. (%) 13.22 13.76 12.46 12.94

¥ 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 Zn in stalk of first ratoon cane at 12 months.

Treatments Total N (%) Total P (%) Total K (%) Extractable Zn (mg/kg)
T, = control 0.090"Y 0.040°Y 0.351" 2.63"Y
— e f e
7= IF on oo 0.222 0.063 0.430 3.27°
—_ de f e e
LI L 4 0.231 0.065 0.433 5.76
— cd e de C
T4 - lFDOA,1oo%+Zn104 0.236 0.072 0.438 8.36
— bec de d a
L LR 4 B 0.246 0.076 0.443 11.68
T=IF 0.253% 0.081cd 0.459° 3.58'
6 DOA_110%
T =IF +Zn 0.256% 0.085" 0.508b 6.32¢
7 DOA_110% 52
T=IF +Zn 0.260° 0.090%° 0.516% 8.75°
8 DOA_110% 104
T=IF +Zn 0.263° 0.094° 0.523° 11.75°
9 DOA_110% 156
Fotest o o o o
C.V. (%) 12.63 12.13 11.92 12.59

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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