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Abstract

The effect of controlled release-nano material coated chemical fertilizers on growth,
yield and yield components of sugarcane var. Kamphaeng Saen 01-4-29 planted in
Kamphaeng Saen soil series was investigated. Plots were arranged in Randomized Complete
Block Design (RCBD) consisting of 8 treatments and 3 replications. The study revealed
that the application of chemical fertilizers (CF) formula 16-16-16 of 50 kg/rai/time at
1 and 3 months in combination with 20 kg/rai of CF formula 46-0-0 at 3 months (T,) gave
the highest fresh yield, weight/stalk, stalk diameter, CCS and concentrations of N in stalks.
This was not significantly different from the application of controlled release-nano material
coated chemical fertilizers (CR-NF-New) formula 12-12-12 of 66 kg/rai/time at 3 months
(To), the application of controlled release-nano material coated chemical fertilizers
(CR-NF-Original) formula 12-12-12 of 66 kg/rai/time at 3 months (T,) and the application
of chemical fertilizer based on soil chemical analysis (T,). Furthermore, T, gave the highest
sugar yield and concentrations of P in stalks which was not significantly different from

the comparable to T,. While, T, gave the highest concentrations of Zn and B in stalks,



0. WanNSsSUNISINUAS 4(2):14-26
J. Agri. Prod. 2022

followed by that the application of controlled release-nano material coated chemical
fertilizers (CR-NF-New) formula 12-12-12 of 33 kg/rai/time at 3 months (T,), T, and T,
respectively.

Keywords: controlled release-nano chemical fertilizers, sugarcane, Zinc, Boron
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Table 1 Properties of soil before the experiment

Properties Results (0-30 cm) Rating
pH (1:1 water) 7.33 neutral
EC. (dS/m) 0.53 non-saline
Organic matter (%) 1.36 moderately low
Available P (mg/kg) 33.59 high
Exchangeable K (mg/kg) 54.72 low
Exchangeable Ca (mg/ke) 1,124 high
Exchangeable Mg (mg/kg) 94.56 moderately
Exchangeable Na (mg/kg) 32.54 -
Extractable Zn (mg/kg) 0.67 low
Extractable B (mg/kg) 0.54 low
Texture sandy loam -

Table 2 Information of experimental treatments

Treatment descriptions Quantity of major
Treat-
ents Fertilizer Fertilizer Applied rates Applied time elements
materials grades (kg/rai) (months)  (N-P,O5-K,O kg/rai)
T, - - - - 0-0-0
T, CF¥ 21-0-0 28.57, 28.57 2,4 12-3-12
0-42-0 7.14 4
0-0-60 20 4
T, CF¥ 16-16-16 50, 50 1,3 252-16-16
46-0-0 20 3
T, CR-NF (originaly  12-12-12 66 1 792-792-792
T, CR-NF (new)? 12-12-12 66 1 792-792-792
Ts CFY 16-16-16 25,25 1,3 126-8-8
46-0-0 10 3
T, CR-NF (original)ﬂ 12-12-12 33 1 3.96 - 3.96 - 3.96
Ts CR-NF (new)? 12-12-12 66 1 792-792-792
Notes Y = chemical fertilizer # = controlled release-nano chemical fertilizers
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Table 3 Height of sugarcane at different ages

WeeigannIzern1saseyiule

fisnu Fsupuaniina LAY NEwe L S1uIum
Tu 1 woauns wazA1AueIvesludoy

Height (cm)
Treatments
3 MAP 6 MAP 8 MAP 9 MAP
T, 59.74°Y 124.24°Y 168.42" 183.42°Y
T, 106.54" 203.56™ 251.46 275.35°
T, 120.60° 218.63° 278.50° 300.35°
T, 108.60° 206.34" 257.48" 281.53
T, 112.67° 211.56™ 264.24° 289.53%
T, 100.33¢ 196.46° 245.20° 270.38°
T, 80.49° 153.25¢ 222.55° 235.19°
T, 83.62° 161.42° 226.44° 239.08°
F-test *% *% *% *%
CV (%) 14.76 13.22 12.63 13.46

Notes MAP = months after planting

¥ means within the same column followed by the same letter indicate no statistical difference by DMRT
** indicates significant difference at P< 0.01

Table 4 Number of stalks within a one-meter row of sugarcane at different ages

Number of stalks within a one-meter row

Treatments
3 MAP 6 MAP 8 MAP 9 MAP
T, 7.12°Y 6.98°Y 6.73%Y 6.58Y
T, 10.28° 12.24° 12.11%° 11.92°
T, 10.62° 12.56° 12.31° 12.26°
T, 10.34° 12.36° 12.16° 12.03°
T, 10.53° 12.43° 12.22° 12.13°
T, 10.22° 12.18° 12.08%° 11.83°
T, 9.12° 11.32° 11.24° 11.21°
T, 9.25° 11.42° 11.31™ 11.36°
Fotest - % xx xx
CV (%) 14.76 12.68 13.46 12.19

Notes MAP = months after planting

Y means within the same column followed by the same letter indicate no statistical difference by DMRT
** indicates significant difference at P< 0.01
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Table 5 Leaf greenness (SPAD reading) of sugarcane at different ages

SPAD reading

Treatments
3 MAP 6 MAP 8 MAP 9 MAP
T, 34.63°Y 33.82°Y 32.18°Y 30.28"Y
T, 39.83° 47.11° 43.86% 41.86"
T, 42.86° 48.73° 46.13° 44.68°
T, 40.51° 47.26° 45.14° 43.51%
T, 40.73° 48.51° 45.26° 43.78%
T, 39.64° 46.38° 43.53% 40.83
T, 36.18° 42.61° 38.72° 36.56°
T, 36.26° 42.85° 40.87" 38.73%
F-test * ** **
CV (%) 12.48 13.47 12.86 13.68

Notes MAP = months after planting

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

* indicates significant difference at P< 0.05
** indicates significant difference at P< 0.01
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Table 6 Yield, weight/stalk, stalk height, stalk diameter, CCS and sugar yield of sugarcane

at 12 months

X . Stalk Stalk Sugar
Yield Weight/ . . .

Treatments (ton/ral)  stalk (ke) height diameter CCS (%) yield
S (cm) (cm) (ton/rai)

T, 8.48" 1.01% 169.50% 2.22%Y 8.35% 0.71%

T, 20.84% 2.18% 270.36™ 3.30° 13.32° 2.78°

T, 23.56° 2.31° 283.41° 3.42° 13.86° 3.27°

T, 2253 2.22% 276.51% 3.33° 13.48° 3.04°

T, 22.76° 2.27% 280.36 3.40° 13.69° 3.12%

T, 19.16™ 2.14° 262.67° 3.27° 12.96° 2.48°

T, 16.36° 1.81° 222.60° 3.02° 10.65" 1.74°

T, 16.84° 1.87° 228.63° 3.10° 10.89" 1.83°

CV (%) 13.87 11.38 12.18 11.28 12.42 10.48

Notes * means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01
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mm?'iq@ (12.63 waz 9.42 mg/kg MUAIGU)
0989 D T,, T, waw T, MUSIsU vasziivh3u
mvAuiinaliauduturessiglulasiay
Woane¥a nunadou finzd uarlusoufiavay
Tudvesdentiondign (0.134, 0.022, 0.176
Woskdus 1.93 uag 1.39 mg/kg ANaRU)

Table 7 The concentration of macro plant nutrients, Zn and B in the stalk of sugarcane

at 12 months

S Total N Total P Total K Total Zn Total B

(%) (%) (%) (mg/kg) (mg/kg)

T, 0.134< 0.022" 0.176" 1.93% 1.39%
T, 0.312° 0.053° 0.469° 4.85° 4.12%
T, 0.322° 0.087° 0.489° 5.56° 4.36°
T, 0.315° 0.076™ 0.476% 6.74° 4.89°
T, 0.318° 0.081% 0.480% 12.63° 9.42°
T, 0.308° 0.071° 0.466° 3.26' 3.51"
T, 0.261° 0.061% 0.430° 3.59" 3.75¢
T, 0.268° 0.068“ 0.433°¢ 8.43° 6.53°

F_test *% *¥% *% *% *%

CV (%) 12.78 11.87 10.39 11.45 10.29

Notes “ means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01

INHANITNAFDIVINUATING1I VAU
Tidedunainislalandviadnsssun (T,)
Auunlduly wandn uazesAUsEnouNanan
FIWTRANITUYRIE e IVAN (N, P Uag K)
= ° v v o |+ =~
nazauludrveseelndifssiunislddeiad

= 1% o = J
wiausleTaguilufinluqunisuanldes
(gnslv, T,) weemsladeniinioumefanuily

fAruAun1sUanUdes (gasidu, T,) uilin
msladeinfivdndinsssun (T,) fUuas
Lulpsiau Wealesa uavlnuvna@euuinniy
YSuusneImsuanves T, wag T, Wiy
3.18, 2.02 kay 2.02 11 SNUAINU T9919
Juldldinslddeniindeudedanuily
= A A -~ a

nugun1sUanUaeeiinaffenNsLUHANER
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fimuaunisUanddes (gaslval) Tuudldy
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