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Nutrient uptake and nutrient use efficiency of sugarcane varieties under
sandy soil and irrigation condition

gnh szalae’ uaz 235030 wiauszhugh>*

9

Yupadee Radasai” and Wanwipa Kaewpradit!***

L peueinynsmans U aneagveuuny snneides Sauinveuuny 40002

! Faculty of Agricyfture, Khon Kaen University, Khon Kaen, Thailand 40002

2 gueivgeeeuaziimanpne Tueenideunie unInerdevenuny ennewles Samiaveuunu 40002

2 Northeast Thailand Cane and Sugar Research Center, Khon Kaen University, Khon Kaen, Thailand

3 lnsent3nsdnmssigermsienisnandegeevdsdumeldaningienimuaguuas

3 Nutrition Management for Sustainable Sugarcane Production under Climate Change Project, Khon Kaen University, Khon Kaen,
Thailand

undnga: NunaaesiiingUsrasdifednwinisgaldsinemsuazussaninwnisnaldsineims tdud Tulnsiau
Woanasa wavlnunadouludosiugsiag areldaninAunsie audunisvaaes u nuiaisls AuzinuaIAIERNS
UINYIRBYOULNY TEVINLHEU NeAANTEY 2561 - waadnteu 2562 laglddeeiiug KK3, KKU99-02, KKU99-03, UT12,
UT13 uaz Kps01-12 hhgaussmussszuuimennuarudesnisvessos Im8im-:nmwmumummumwmmwmu
aunn Wiesesiiugns 15-15-15 §n91 50 nn./l3 waslidendsdl 2 nuandiasesiau (ulasiau wasTnuvaen 7.36 uay
8.96 nn./13) ledosangld 6 Wou Anneiuiinansgeldlulasiou vieanssa warlnunadesluluasdriuges fleny 4,
6,8, 10 uaz 12 Lieundavgn fiszoziivifvades durnlssaninwnisgalisigeims nanismeassnuin ey 4
uay 6 Loy ogiiug UT12 mmmmaniaiumimmisﬁluimmu WE]?IWE)iﬁLLa‘“IWLL‘V]ﬁL“ZJEJJJ?N‘Wﬁ@LLG]hJLLGIﬂG]NﬂUE]E]EJWHﬁ
KKU99-02 uaﬂmﬂumvavmummaaa‘daﬂ (919 12 \flow) wuddeeiug UT12 mJimmmﬁm‘i,%luimmulmamam il
wANF99 NS veuuny 3 UT13 uag KPS01-12 Uimz:umsmm%vxlaﬁvxlaial,t,aviwLmaL%m iawwiwawﬁmwmmrﬂ%
Lulnsiou Meaviofauaslnunadonlaiunnshatumaada LmeuL@JaaaalmsummummmaamsmaammimmLmuimaaa
annsagasinemisiulasiaulaas 30-70 nn/ls Weanesa 10-19 nn./ls waslnunai@eou 50-100 nn./ls wasdan
Uszansnwnisgaldsinemsideaisiner swlulnsiaueeil 154 - 234, Weawosa 619-776 uaz Inunaiden 120-164
(hn/nn.)

o

Adfey: Usednsainnisanldsmems; lulasiaw; Weanesa; Inuvadey; Aunsie

ABSTRACT: The objective of this experiment was to study nutrients uptake and nutrients use efficiency such as
nitrogen (N), phosphorus (P) and potassium (K) in sugarcane varieties under sandy soil condition. Field experiment
were conducted in dry season at Agronomy field station, Faculty of Agriculture, Khon Kaen University during Nov
2018 - 2019. Six sugarcane varieties including KK3, KKU99-02, KKU99-03, UT12, UT13 and Kps01-12 were used in this
study. Water applied as sugarcane water requirement by drip irrigation and maintain soil moisture at the field
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capacity (FC) level. Basal fertilizer application (15-15-15) was applied at a rate of 50 kg/rai and the second time at
6 months after planting (at the rates of 7.36 kg N/ rai and 8.96 kg K,O/ rai) according to soil analysis. Nitrogen,
phosphorus, and potassium content in sugarcane were measured at 4, 6, 8, 10 and 12 months after planting (MAP)
and evaluated internal nutrient use efficiency. The results revealed that UT12 variety had the highest nitrogen
phosphorus and potassium uptake at 4 and 6 MAP but not significantly different with KKU99-02 variety. In addition,
at the harvesting (12 MAP), UT12 variety provided the highest nitrogen uptake but not significantly different with KK3
and KPS01-12 varieties. Besides, nitrogen, phosphorus and potassium use efficiency were not statistically different
among sugarcane varieties in sandy soil under irrigation condition. However, under sufficient water condition,
sugarcane uptake nitrogen approximately 30-70 kg/rai, phosphorus 10-19 kg/rai and potassium 50-100 kg/rai. The
internal nutrient use efficiency value such as IE, had around 154 - 234, IE, 619-776 and IE, 120-164 (kg / kg).
Keywords: nutrients use efficiency; nitrogen; phosphorus; potassium; sandy soil
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Table 1 Nitrogen uptake by sugarcane grown in sandy soil under irrigation system at 4, 6, 8 and 10 months

N uptake (g/stalk)

Sugarcane variety

4 MAP 6 MAP 8 MAP 10 MAP
KK3 0.193 ¢ 0.370 ¢ 3.677 4.397 a
KKU99-02 0.447 ab 0.523 bc 3.317 3.053 b
KKU99-03 0.257 ¢ 0.580 bc 3.100 3.023 b
uT12 0.580 a 0.907 a 4.740 4.143 a
uT13 0.287 bc 0.701 ab 3.603 3.090 b
Kps01-12 0.213 ¢ 0.669 b 4.063 3.600 ab
F-test *x *x ns *
CV (%) 29.18 18.51 23.64 15.49

Note: ns = not-significant, *,** Significant at P < 0.05 and 0.01, respectively, Means in the same columns with different letters are

significant (P<0.05) determined by Least Significant Difference (LSD)
MAP = months after planting
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Table 2 Total phosphorus content uptake by sugarcane varieties (g/stalk) after planting 4, 6, 8 and 10 months

P uptake (g/stalk)

Sugarcane variety

4 MAP 6 MAP 8 MAP 10 MAP

KK3 0.043 ¢ 0.218 c 0.456 0.940
KKU99-02 0.117 a 0.253 ¢ 0.459 0.700
KKU99-03 0.053 bc 0.389 ab 0.384 0.757
UT12 0.103 ab 0.452 a 0.524 1.023
UT13 0.057 bc 0.362 b 0.450 0.703
Kps01-12 0.053 bc 0.416 ab 0.517 0.850
F-test * ** ns ns

CV (%) 40.08 12.59 15.68 19.91

Note: ns = not-significant, *,** Significant at P < 0.05 and 0.01, respectively, Means in the same columns with different letters are

)

significant (P<0.05) determined by Least Significant Difference (LSD) MAP = months after planting

Table 3 Total potassium content uptake by sugarcane varieties (g/stalk) after planting 4, 6, 8 and 10 months

K uptake (g/stalk)

Sugarcane variety

4 MAP 6 MAP 8 MAP 10 MAP

KK3 0.473 c 0.860 b 5.330 6.597
KKU99-02 1.223 a 0.887 b 4.437 3.213
KKU99-03 0.580 bc 1.373 3 4.207 3.383
uT12 1.007 ab 1.587 a 5.320 4.697
uT13 0.750 bc 1.480 a 5.167 3.723
Kps01-12 0.573 bc 1.480 a 6.297 4.870
F-test * ** ns ns

CV (%) 31.69 12.14 16.02 34.08

Note: ns = not-significant, *,** Significant at P < 0.05 and 0.01, respectively, Means in the same columns with different letters are

)

significant (P<0.05) determined by Least Significant Difference (LSD) MAP = months after planting

Table 4 Total nitrogen, total phosphorus and total potassium content in sugarcane at final harvesting

Sugarcane variety Total N (kg/rai) Total P (kg/rai) Total K (kg/rai)
KK3 65.33 ab 19.14 90.87
KKU99-02 31.90 c 10.64 50.40
KKU99-03 47.10 bc 14.05 60.81
uT12 78.80 a 19.57 89.22
uT13 74.03 ab 18.92 101.24
Kps01-12 52.53 abc 16.19 72.93
F-test * ns ns

CV (%) 26.55 31.44 30.22

Note: ns = not-significant, " Significant at P < 0.05 respectively, Means in the same columns with different letters are significant

(P<0.05) determined by Least Significant Difference (LSD)
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AUY1I937n (root length) Hufiingn (root surface) U3unausnn ( root volume) wae Wminusiasn (root dry matter) i
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Table 5 N use efficiency, P use efficiency and K use efficiency in sugarcane at final harvesting (Internal nutrient use

efficiency:IE)

Sugarcane variety IEy (kg/ke) IEp (kg/kg) IE (kg/ke)
KK3 173.0 619.0 120.0
KKU99-02 234.7 709.0 153.7
KKU99-03 209.7 694.0 160.3
uT12 154.3 639.0 138.7
UT13 165.0 662.3 124.3
Kps01-12 221.7 776.0 164.3
F-test ns ns ns

CV (%) 28.59 29.03 26.12

Note: ns = not significantly different at P < 0.05

Table 6 Some soil chemical properties after final harvesting at soil depth 0 — 15 cm.

Sugarcane variety  CEC (cmol/kg) OM (%) Total N (%) Available Exchangeable
P (mg/kg) K(mg/kg)  Ca (mg/ke)

KK3 2.8900 0.6267 0.0170 37.543 39.950 240.65
KKU99-02 2.0700 0.7100 0.0193 43.420 43.550 250.68
KKU99-03 2.0433 0.7500 0.0160 35.587 34.380 294.13
UT12 2.5900 0.6567 0.0197 41.000 33.723 254.02
uT13 2.0633 0.6033 0.0150 45.170 37.980 240.65
Kps01-12 1.8700 0.6367 0.0140 40.960 38.640 270.73
F-test ns ns ns ns ns ns
CV (%) 19.42 9.48 37.52 23.44 23.33 15.99

Note: ns = not significantly different at P < 0.05
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Table 7 Some soil chemical properties after final harvesting at soil depth 15-30 cm.

Sugarcane variety ~ CEC (cmol/ke) OM (%) Total N (%) Available Exchangeable
P (mg/kg) K(mg/kg)  Ca (mgrkg)

KK3 1.9400 0.4933 0.0133 37.920 70.40 200.54
KKU99-02 2.4733 0.5467 0.0150 44,753 71.38 153.75
KKU99-03 1.9333 0.6433 0.0157 37.837 65.49 21391
UT12 1.9333 0.5267 0.0150 34.627 88.85 170.46
uT13 1.8600 0.5233 0.0140 42.963 60.94 170.46
Kps01-12 2.5867 0.5200 0.0127 42.837 107.15 173.80
F-test ns ns ns ns ns ns
CV (%) 37.20 13.30 39.11 24.92 35.37 23.02

Note: ns = not significantly different at P < 0.05
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