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Effect of nitrogen, potassium and sulfur deficiency on growth and nutrients

uptake in cassava (Manihot esculenta L. Crantz)
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UNU1 (INTRODUCTION)
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UNU1 (INTRODUCTION)

* lulasaulianudiagylunszurunisdaassinaswazssuuuniuaddulung
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* Tnunagan JunumaiAgylunszuunsiunIuaaTy wazdaudasunisinasuae
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* Muzdududirulsznauidnagueinsnaziilu(amino acid)
Howeler (2014) nmsvianuzauintiNsinsazauatiunsd
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gUnsaluazisn1smaaag (MATERIALS AND METHODS)

’J'NLLNumi‘Vlﬂaa\‘iLLUUEjsJUﬁaﬂﬂanmj (Randomized Complete Block
Design; RCBD) Usznauiieg 5 N3niun 4 91 Ao

** liifinslsamemns (Control)

* Tsmamsasunnsig (AL)

* lifinnslisnmemnslulasiau (N)
% lLifinsldsgormsinuna@eu (K)
* lifinsTismemsiuziiu (-S)

*gurnaulun1snnasy




gUnsaluazisn1smaaag (MATERIALS AND METHODS)

* nvisauAliuazaITazaIeNNTUIET 10.00-15.00 U. lngasazane
519BIMNTALATTNINHTARULALAAULNTUATLEAS LU Table 1

¢ Jeasaranesmenanteulagldanududuvessinemsudassinds
asunalag Howeler et al. (1981)
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nutrients concentration (umol/L)
N 1000

100

500

1000

200

825

20

0.5

source
Ca(NO,),.4H,0
Ca(H,PO,),.H,O
K,SO,, KCl
Na,SO,
MgSQO,.7H,0, MgCL,.6H,0
CaCl,.2H,0
Fe-EDTA
ZnSO,.7TH,0O, Zn(NO,).6H,0
MnCL,.4H,0
CuSO,.5H,0, Cu(NO,),.5H,0
NiCl,.6H,0
Na,MoO,.2H,0

Na,B,O,.10H,0
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gUnsaluazisn1smaaag (MATERIALS AND METHODS)

* AAsziAULUsUsIUIAY1Y Analysis of Variance (ANOVA) 51z
ANULANFAI9YDIALRAYSEUININIALLAUALABAS Ducan’s multiple
range test NszAUNYFIAYNIEDA 0.05 waz 0.01







Table 2 Height and SPAD value of upper and lower leaf of cassava at 4 months.

SPAD

treatment Height (cm)

Upper leaf lower leaf

control 81.8+7.2c 28.79+1.7c 27.59+0.9b

284.3+31.3a| 35.67+0.7b | 42.13+2.3a
85.5+5.9C «28.9310.6c 24.02+1.7b

) |
229.0+6.500€M39.70+0.9a P 41.03+1.0a

237.5+10.9a 37.23+1.0ab B 40.15+0.93

UBNAINULUNIALTUANVIANUZaUAT SPAD laiunnenenieadnnunsntaiug All uas-

K 21aitiasannlunsnuiuanvianuzaunsdslasusialulasiauinlvngaiunse

1'% a\ YR o 11 1 = = 1 (4 =
afepaalsiadlavwihlilidinansenuseanuidisivasivedsdaaumilauly
nsanvInlulasiay



Table 3 Fresh and dry weight (g/plant) of leaf blades, stalk+petio and crown of cassava at 4

months.

treatment

control

stalk + petio

fresh
18.0+3.9d

dry

24.2+1.0b

198.6+14.1a

54.0£3.3a  429.7+22.3a

127.5+8.7a

120.2+2.7a

37.5+2.0a

5.310.6c
124.3+2.9b

0.9+0.2c 21.5+1.0d

32.9+1.0b 304.84+9.7b

88.2+6.2b

76.6x5.7c
106.5+1.9b

24.0+1.8b

107.04.3b

CV(%)

30.4+1.2b  243.6+30.4c

73.5+7.2b

103.8+5.5b

nsvIalnenalsukasiuziudwalilungniaclasines 4o wazudasduniinsagiug All
UMUNUNNAAAY Sangakkara and Wijesinghe (2014) WU LAY LULATIAUN LRAYUNUN

TusnuIu



treatment

control »
All

721.0+67.9a 248.0+29.8a 225.7+21.7a 17.5%2.5a

0.0+0.0c 0.0+0.0c 22.913.5c 2.0+£0.3b

516.4+19.7b 165.3+£5.5b 195.2+28.2ab 13.7+1.8a
553.7+31.6b 177.6+9.1b 161.1+18.4b 14.7+2.8a

Howeler (1985) 5184731 Mstudadensd wunili@ey wasiuzau nelulivudlduinli
UMTNAAY LazdTUIURIRAUEITY
aNIININI



Table 5 Total concentration of nitrogen, potassium and sulfur (g/kg) in leaf blade,

stalk+petio and crown of cassava at 4 months.

Leaf blade
treatment
N K
control 13.213.0b = 13.510.2ab
30.9%2.0a  11.9b%1.0c
12.8+1.0b 14.9%0.7a
33.3%*1.0a 5.9%0.3d
30.6+0.5a  11.1%0.4c
-N ~ control > -K > -S ~ All

“Vv\70) 10.0 1V.”7

S
16.310.1
19.410.1
14.310.1

18.810.09
17.5%0.1

N
4.21+0.3b
5.4%0.1b
4.4+0.9b
8.010.3a
5.2+0.7b

stalk + petio
K S
5310.2b | 2.2%0.04
1.8%0.3cd| 3.510.06
11.1%+04a| 6.2%0.04
1.2+0.1d | 4.8%0.09
3.2+1.0c | 5.9%0.2

N
3.510.2¢
5.110.2b
3.210.2¢
6.510.5a
4.710.5b

crown
K
3.2+1.0
4.8+1.0
29%+1.0
4.5%1.0
4.610.9

S
24.612.0
13.610.6
71.2%0.1
11.510.3
13.1%0.7

-N > control > -S> All ~-K -K> Al ~-S > -N ~ control

10.09

1J.V

1V.L

VA a <+1.0

IV

101.1

*Significant at p < 0.05, **significant at p < 0.01, ns= not significant values followed by the same lowercase letter in column are not

significantly difference at p < 0.05



Table 6 Total concentration of nitrogen, potassium and sulfur (g/kg) in tuber and root at 4 months.

treatment
S

control 12.1+0.9b 18.2+4.0b 14.1+0.2 d. d. n.d.
19.0+1.0a 2.9+0.5c 19.4+0.4 3.1+0.02

14.8+3.0ab | | 37.3%£0.9a 21.9+0.3 d. d. n.d.

19.6%1.0a 1.7+0.2c 18.5+0.2 2.8+0.02
19.9+1.0a 3.440.4c 13.1+0.2 2.810.0

K~All~-S -N>AWl~-K~-S>control -K>All~--S>AIll>-K @
V(%) 19.5 26.8 28.6 213 8.4 14.1

AU NTUVD NN Do Tudueuly, Nulu+a1ay, azsin AA1Y
WudugelunIagiug -N wazcontrol Fadunaniain dilution effect
P2 = Yy ¢ = o v &

1WD9NNIALIUR —N wazcontrol AVUIAGIAULAN



Table 7 Total uptake (g/plant) of nitrogen, phosphorus, potassium, calcium, magnesium and sulfur

of cassava at 4 months.

treatment N P K Ca Mg S
control 39.0£9.7c  0.01+0.001b 52.5£7.9d 0.06+0.01c 0.03+0.01b 3.9+0.9b

12787.0£1592.5a 0.24+0.02a 1687.5+81.9a 2.75%0.4a 0.99+0.1a 263.2+29.0a
55.0+4.0c 0.03+0.01b 110.8+35.2d|] 0.08+0.01c || 0.04+0.003b 7.9+£1.2b

8855.0+291.1b 0.21+0.03a 728.1+107.6¢ 1.71+0.1b 0.79+0.05a 176.5+8.5b

9006.0+538.8b 0.21+0.03a 1245.8+272.9b 1.85+0.3b 0.78+0.2a 146.8+25.4b

® C C

30.92 36.24

daunsviamusiudenalinisaanslulasiau wunaey waamey waznuzau
anas Bryson and Mill (2015) wuinldmazduintuazdenalinnududuves
lulasiulufivgelu uenaniimsvasuzdudamaliuaadouanasiudonaiuna
salilasunannisiiunafuziuinlinuadeuanag



d3Unan1imnaas (CONCLUSIONS)
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