NAYBINITVIAIULATIAU TWUNEREN BaznINZaU
AaNI5LRTYLALLALAZN1IAARAIS N NS lusiud U nas

Effect of nitrogen, potassium and sulfur deficiency on growth

and nutrients uptake in cassava (Manihot esculenta L. Crantz)

%3 174 o 1% o 6 o C% 1 a = 1 v a6 2
gneyey wonUszrn , Yatd Wil |, una adana’, 1adg euswa’,

9

AUgEY AURSY Lag 1919AMN SITUWITAANR

Sukunya Yampracha !, Nucharee Phumnuk ', Nukoon Tawinteung ',

Wanlee Amornpon ?, Somrutai Tancharoen® and Varangkhana Thummanatsakun '

UNANELD
lulasiau Inuna@ey  waziuzdy
Jusimermsidndudmiuiudivznds
397N15ANYINEVEINITVIAE 1A LULATLAY
Inunadsunayiugdunon1slasyLaule
HANGNKAZNTIRARIEINRIMTVRIT WA UL nad
lngUgndiudUendaiuginunsmans 50
(KU50)

Tinseduiangugn  Diswmermsluguaes

AremAatda Omission trial lag

41502818 INUAUNITNAGDILULFNUSDN
auysal Usenausey 5 #sunisveaes 4
1 Igun laifinslsmemns (Control) 19
51901WN3ATUNNSIR (AL LiinnsTilulasiau
(-N) Tdginslilnuna@eon (K) wazlaifinis
Tiruedy (-S) vnsneasudunal 4 Weu

INHANITNARBINUIINT5U A LULATLIAY (N)
Tnuna@en (K) waziugdy (S) dwalw
ATgs dwiinan uaztmiinufeesisiuly
aau+muly W wazsindudilsuas Tu
fsunaaess -N —K, -S uag control
fndndfunisnaaes Al egraditeddy
VAR UBNANLANSUNINAADS -N, -S
way -K dealidminuiafisiudvends
anas 100.00, 28.40 Lay 33.35% AUAIAU
Slowflsutudisunismaaes AL 15979
lulnsiaulusnsunisveass -N wag control

daaliiAn SPAD #nflan  uwazuAndnIDens
fifuddmadatusisunisvaaedug Tu
ASUNITNAaDY -N ,—K, -S AU TUYee N
K uaz S lunndrmvesiivd uagluiiuns
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wimaduturesiugdudlunndruvosiiy
uananisifunisvaaes -N dswananis
9ARIEINDINTYNGIHEN MFUNITMARDY K
vhlvigarslnumaden unadouuaziuzdusn
warssunsnaaes -S lvinispanslulasiau

'
v o

TNWNETUN WAATHY LaYAIULEUs
Abstract

Nitrogen, potassium, and sulfur are
significant to growth and yield of cassava.
The objective of this experiment was to
study effects of nitrogen potassium and
sulfur deficiency on growth and nutrients
uptake of cassava. Kasetsart 50 (KU50)
variety was planted with omission trials
in sand culture and provided nutrients
in the solution form. The experimental
design was randomized complete block
design (RCBD) with five treatments i.e.
distillation water (control), All nutrients
(AL, minus N (-N), minus K (-K) and
minus S (-S) with 4 replications. The
cassava was harvested at 4 months
after planting. The results showed that
deficiency of nitrogen, potassium, and
sulfur were affected to height, fresh and
dry weight of leave blade, stalk+petio,
crown and root which -N, -K and -S
treatments was significant decreased
as compared to that of treatment All
Moreover, tuber yield was decreased

100.00, 28.40 and 33.35% in treatments
Aanfsy : dud1Uznds, Tulasau, Inuvadey, Muziu

-N, -K and -S respectively as compared
with All treatment, respectively. SPAD value
of cassava in control and -N treatment
was lower than those of other treatments.
Total N, K and S in -N, -K and -S
treatment was low concentration in all
plant parts. In addition, -N treatment
enhanced high concentration of total
K and low total S concentration in all
plant part. Moreover, nitrogen deficiency
affected to low nutrient uptake. Total
potassium, total calcium, and total sulfur
uptake in -K treatment was significant
decreased when compared with All
treatment while total nitrogen, potassium,
calcium and sulfur uptake in -S treatment

was low.
UNUI

(Manihot
esculenta Crantz) 1Juilge1msndfy

Jud1Uznas  Cassava
vosUssmaluluniou  lngnizUssinesngeg
Tunidonlsnn  wazesnila  luniviewde
Ussinadulatdi@auazduinadinisuslan
fudgndsiududiuaunn (a3dv uay
938351, 2547) 1wl 2558 Usewndlned
NananIuaIUENaY 32.35 aufu (@ineu
\ASYERINTNYAS, 2558) T1eldainnsdseen
Judenas 7.07 Auduumael (NSeN9
WIEE, 2559) ognelsfinny wandnadesels
faogfluinausion

Key words : Cassava, Nitrogen, Potassium, Sulfur
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ofluias Luamaumwmiiauq 519819115
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i
Jegnindoudsoenanituiifusiuiunin
Uszneuiuineasnstinugniudrsnasiinne
AunateUluiuiby  smme1msluiuianas

n1sUaniiud1vendsdadnludesldJeiiie

WunaKdaLar S TEAuANaANaNy Tl

99U (F1UnauimuIN1sIUNITINYAST,
2558) lulmsinuduosduszneviiugiuves
1Ushu paslsilas toulwil gosluu tazinniiu
HanudiAglunszuiunsduasizilasiay
szvunveddulufiv  dudvsndsiivim
Tulpsiaudsasaaulatindiund  Tuunaiug
N1N1ALULATLAUDE1ITURIIVLHARNIBINIT
Tufiwdswdudivies 13undn chlorosis
AunAsEinsY Teinnsesyiuln wasnandn
ANAY IUNAABDIUBY  Sangakkara and
Wijesinghe (2014) wu3n msladelulasiau
FlFsuutuasnananfiutui@enndos
flu Cardoso et al. (2005) wunlulasiau
Jusigoimsididgydmiunisadem
Tudgusziani  Inuval@endunuimdifey
lunszurunIsiunueddy  laeyienseeu
Aenssumsduasiviuas ufiuily ues
duasunisiadeudieaise nisfitdainnis

fupsvinaaiielUazanlusin Blin (1905)

5189 nstadelnunadenlalavinle

nanAnsud s afiuduyiniy
Vinauudladfisdugng uaﬂmﬂﬁﬂaﬁmsamaz
qas1anfinudrfgsanisiasyiAvlanag
nanARvasTudUsudadny  uananiinigld
Jeolnunadounaylulasiauludnsdaud
Wingaudsannsasasusenoulaenlud

WAV LA

Tushifudevde ashlfenglutudends
fuas dawasionszuiumsdauaseiuaas
msavauwtalunsudUsvag (Howeler, 2014)
N15IRNNE U AN nSasaueiunse
lulasiausaznsneziilululuiivgannifuly
wibalanunsaas1eansusenavlusaulaie ane
(2013)
nstidemusdundduiivuilduay

NIUNAFDIBY Panitnok et al.
WU31
dinsuausneduuarUsunaudduiives
Fudlends

Fadumsmeseilnaey Tnunade
NIDNIULAUTIFINAR DNITLATYUATNANAR
V0 1UrYaY  UABNENAIINNITVINEIA

& Aa a Ay Ao )
VNATNUNUNDHNANAR QWQNGU@;.TIJ@V]?NVL@JGUWLQU

faszAuANNTULTITsoNaNaNEn waNINL

N13IABINDIVITHIATNT  819A AR
AnufuduLaznsgaRisIne sy
dwiufivsmdug Tedeyadanadudeya
fugulunmsnwBvEnavesnisnasine g
wazmsdanssmevnsvesiudilnds fay
fnguszasrveruitedfefiefnuinaves
nsvalulesian Inunadey  uaziiusiu
FONITISYLAULR NONEAR ANTNTY LAz

NsaefesIeIsLudud Uz
aUnInluazIZn1Inaang

1. Msugniy
nsneaedudeuiiguIsu-nePRney
w2559 lulsauSeulgnivy legldinaia
Omission trial AsginAlulagnsinees aa1du
WAlLLAENTEAUNANIIAUNIITAINNTEU
UgnifudUenaniuginunsmans 50 (KU50)
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Tunszansiifidusinugudnans 19 i1 uss
ns1evin 26 nn. dssImevnsiieglunag
fhothndunansalelniraein 0.01% uay
vedeindu 3 afs rounisugniin v
fhegainfivzinumneluinneisneims
enmaasuliuiladnlifisinemsinde
aglunsiy Uandudevas 1 dusie 1
nseane  neulvisinemsnuusaziSunIs
yaaes Winduduna 2 dnni wdidu
Ts1ge s Imusiifunismaasinismaaead
fsun Wiiuagsmommsshuszuutimen

2. AMTINLNUNITNARDY
RUNUNINAGBILUUANUABNEAN YAl
(Randomized Complete Block Design;

RCBD) Us¢naumie 5 ANSunIsynaasd 4 91 Aa

1) hifinslis19e 193 (Control)

2) lismemisasuynse (AL

3) Lifinslisigemslulasiau (N)

4) Liginslilnunaden (K)

5) hifinsloiruedu (-S)

ynsfumnasadliiuazansavas
5WEMNINNTY 1181 10.00-15.00 u. o
1988185190 IMTALLATHNANANTAIR U
wazdaudududsiuandy Table 1 @
a1sazaresemsesenlagldainududu
Y945190 1N U5 IMTIesUElA Howeler
et al. (1981) nnE1SUNIINAABIILLATY
51901vnsun Allldinsnaassasunnsin
gL IuATUNINARLS control uaglumsinsey
amsavanusmovnsldldansiedifisnneivns
Fudusisulunsmaaes

Table 1 Concentration and source of plant nutrients solution

22

No. Nutrients Concentration (umol/L) Source

1 N 1,000 Ca(NOa)2.4HZO

2 P 100 Ca(HPO)2HO

3 K 500 KSO,, KCl

4 S 1,000 Na SO,

5 Mg 200 MgSO,.7H,O, MgCL .6H O
6 Ca 825 CaCl.2H O

7 Fe 20 Fe-EDTA

8 Zn 0.50 ZnS0,.7TH 0, Zn(NOE).6HZO
9 Mn 0.25 MnCL.4H O

10 Cu 0.10 CusO,.5H.0, Cu(NO3)2
11 Ni 0.02 NiCL.6H O

12 Mo 0.02 NaZMooq.ZHZO
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3. maiudayauazn1siaszifiing e
Taanugslaginainiiauliauluseu
findiiuTveseniigianuesiu anaslsilad
Tuvuiisaduladiud Tuiumisd 3-5 uay
Tuans (luun) TeeldieSesnaelsiladdinosyne
dUanii wiasiimengAsu 4 e \iufmeg iy
wiseanidy 5 dau fedl Srdu+dulu wiuly
M Wi wagh dradeehsfivdaeindy
thiegusazdudnimtnan euflgungd
70°C qundniwidnagesi dredraurazdan
wgnilUiesedisnne s lnsusasdaiu
wwgnilulieszsiviinalulasiauianue
f1835 Kjeldahl method AAT1EUSINN
Woavleda lnunaldoy uaaigey wuniigey
goganauiI0g19ie3s
2544)
mgnsalupsnidudusaslaesnao3nitudu

AL ANNLOUTIINUA
wet oxidation (ASUIVINITNWAS,
Tudasidrn 221 wazihluinAnududuann
1394 Inductively coupled plasma optical
emission spectrometry (ICP-OES)

4. M3aTeidayaneaia
ApszinnunUsusaulagld Analysis
of Variance (ANOVA) A1¥9AULANANS
Y9IAAAYTENIRITUNITNAAEY 1aeds
Duncan’s multiple range test fiszeu

o w

HodrAgyneana 0.05 way 0.01
NaLazIsel

1. NM33YAulnvaINY
ANNEITINY 4 heuvastudlends

'
aad U

Hanukansiseg 19l dedAgyn1sadanseau

=

p<0.01 lpgnuitAugevedanfuganty

9
o

fsuNTaass All S89a9un Ae Msuns
naaee -S, -K, -N uwag Control @ua76U
TnefiAindu  284.3, 237.5, 229.0, 85.5
way 81.8 WURWAT AUEEU (Table 2) 39
AAUEIVO =S lfanuunnaamsadany
AL way -K Tuwae?i N war control
Tfianuuans1anie@dn  aziulennsd

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

Treatment Height (cm) SPAD

leaf 3-5 lower leaf
Control 81.8+7.2c 28.719+1.7c 27.59+0.9b
All 284.3+31.3a 35.67+0.7b 42.13+2.3a
-N 85.5+5.9c 28.93+0.6C 24.02+1.7b
-K 229.0+6.5b 39.70+0.9a 41.03+1.0a
-S 237.5+10.9ab 37.23+1.0ab 40.15+0.9a
F-test *% %% %
CV (%) 17.1 11.8 15.7

*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
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W lASUs19RIMITATUNNSINBE 1NN
agvihlinisiasaiulavesivduluegrsuni
A = = [~ [
wazillafigvinlulasiaudadusigemsvan
Wazdnay 1NUINAUNITLATYLAULAVDINY
gyhliaugaresigauin - aludisunis
NARRINVIALNUNATINTY  AIUGIVRINY
anaafiedaniias Howeler (2014) wuiile
=l = v
fyvnlulasiunarinunaden aglinugs
Y29Nvanad Lp991nTouarUdpdardunin
Und A1 SPAD UaINUIAIULANAINNIGEDR
fisziu p<0.01 (Table 2) A SPAD Tuluuu
a a a 2 A ) oA £
Mazqiulaaulusiuvian 3-5 geganiele
ANSUNNSIRaRY —K 5898911 Aa =S, All, -N
AU JAWINAU 39.70, 37.23, 35.67, 28.93
Wag 28.79 MuE1AU A1 SPAD vadluasgegn
AMelamsunIsneasd All 5898910 Ao K, =S,
control wag -N fua1Au JAWINAU 42.13,
41.03, 40.15, 27.59 uaz 24.02 AUAIGU
aziulalinnisvnlnunadeulidinasnonn

SPAD enaiflesanninunaidensiunuimdndsy
lunsgurunsiunivedduiazyrelunng
imAeuinean o silaannsdauasIsiLes
dieluazaulusn lsfetedlaenssiuns
dLATIzRLEBINY (Bryson and Mill, 2015)
wonanilus¥unismeassfivnniuzdy dn
SPAD liuanmnans@danusisunisnnaag -K
gradesanlumSunisnaassiivintiuedu
wvdilasusglulasiaurilafivanuisoadng
Aaalsiladladsinlulddawmanssnuseniny
Fervesiiwag 19sdamaumileulunsdifivin
lulasiau
dwinanvesiivdrnuuandsiung
adffiseiu p<0.01 (Table 3) Tnenimidnan
vowsuluiomun uagdu+inly gegalu
fsunsneaes All sesasundy -K, -S, -N,
control muddu Tnefiiminanveslusian
WU 198.6, 124.3, 107.0, 5.3 waz 2.8 N3u
sefu Auddu thrinanvessduA iy

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

at 4 months

Treatment Leaf Stalk + Petio Crown

fresh dry fresh dry fresh dry
Control 2.8+0.7c 0.3£0.1c 18.0+3.9d 4.6+1.1c 75.2+4.6¢ 24.2+1.0b
All 198.6+14.1a 54.0+£3.3a 429.7+22.3a 127.5+8.7a 120.2+2.7a 37.5+£2.0a
-N 5.3+0.6¢ 0.9+0.2¢c 21.5+1.0d 5.7+0.3c 76.6+5.7¢ 24.0+1.8b
-K 124.3+2.9b 32.9+1.0b 304.8+9.7b 88.2+6.2b 106.5+1.9b 32.8+0.9a
-S 107.0+4.3b 30.4+1.2b 243.6+30.4c 73.5+7.2b 103.8+5.5b 32.8+2.2a
Ftest *x *x *% *x *x
CV(%) 15.4 13.9 17.2 19.4 9.0 10.9

**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
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429.7, 304.8, 243.6, 21.5 war 18.0 NSy
sefumuaiy  tvthanveaniimdululy
maieafufuimnanvesruluaydu
Turdu  dmiinanvosiagegalusiuns
nAaed Al sesasndu -S wag-K mudsu
gawvindu 721.0, 553.7 uaz 5164 nsy
fosu TuvaefisSunsveass control uas
N lifinsadre dwiinanvessngsaely
fsunsmaees All sesasudy -K, -S, -N,
control guaIfu LAY 225.7, 195.2,
161.1, 22.9 way 12.7 ASURDAUN MINAIAU
(Table 4)

Yominurmousidy uazddus+Auly

o

aegaluiiunismeans All sosaa iy K,
_S, -N, control mugsu mdnuRves
wruludawyindu 54.0, 32.9, 30.4, 0.9 uag
0.3 n3usedy mudeu trdnuiwosddy
+Mulu JAwwindu 127.5, 88.2, 73.5, 5.7 uay

4.6 NSURBAY MNATPU (Table 3) UmInLAe

vounirmdululumaiorfufutunugs
voaslunasAluradu thuinuwesi
gegalusiniunisnaaes All, -S uag K iy
248.0 177.6 Way 165.3 sud16u (Table 4)
Feluvaiziivnunisvaass control waz -N
lifinsadadh  dmdnuiswossingeaaly
fsunsnaass Al sesasudu =S, -K, =N
way control muaTRU AAvnAu 17.5, 14.7,
13.7, 2.0 waz 1.5 NSUABAU AIUSIRU
nan1snaansavsiulainludisunis
NAaad control az -N An1sasiulnanas
Arigs dwiinan dntnuisesushiluuay
fulurddu  anasedelituddudediou
fushdumsmaaes Al Aild3usIne s
ATUYINSINOELNEIND yonanilus3unis
nAaee control way -N figldanunsaasna
wildomnlulanauduesdusznouiiugu
yoslusiudaduesrusenoundnaasuds 39
dawaluilddnisasnan warlumsunisvmnans

Table 4 Fresh and dry weight (¢/plant) of root and tuber of cassava at 4 months

Treatment Tuber Root

fresh dry fresh dry
Control 0.0+0.0c 0.0+0.0c 12.7+2.1c 1.5+0.4b
All 721.0+67.9a 248.0+29.8a 225.7+21.7a 17.5+2.5a
-N 0.0+0.0c 0.0+0.0c 22.9+3.5¢ 2.0+0.3b
-K 516.4+19.7b 165.3+5.5b 195.2+28.2ab 13.7+1.8a
-S 553.7+31.6b 177.6£9.1b 161.1+£18.4b 14.7+2.8a
Ftest *x *x *x >
CV(%) 19.4 24.0 29.2 377

**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
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-K way =S dwwalvnisiasgivlaludiunie
AuanauuiuLsgaunsalinananialaue
nanAnanas Weleutumsunismeass Al
Sangakkara and Wijesinghe (2014) @nw
navean1stddelulasiausonisiasaiule
waznandnvesiudlenas wudinstdade
Tulpsiounlddsinuilufiuiudsaenndss
fu Cardoso et al. (2005 wuinsld
Jelulasiauiidng 90 way 150 Alaniw
lulnsiusiownand vilviddadiuilugean
SrunuLarnandn ANty dslunisine
afadl Wuﬁu’qmmﬁmmm@luimLﬁ)uﬁLLamaaﬂ
mslunagmstaiauiulpfitnacesneguuss
Tnunatdendunuindiaglu
ATEUIUNITIUNIUDATY LNUNELTEULY I
nzFuiansIuMsduaTIsiias wasdielunis
asudeansemsiilaannnnsdaasziuas
wioluavaulusin Howeler (1985) $189u
IS afintunuusinalnunagoy
funndu Howeler (2014) wuinitedivn

Twunaldey  luvuazmaesazlvuinan
yenaninisvalnunaidoueiadwaled
Wnlsalaulnsaluanis wsevouluenaay
fundreennisvnt luvaiidiuydudy
psfUsznouiiugruresnsnesilunarsvie

Atudsdiunumdfglunisdansizilusiu

=

FsmsfnwiiussssInsliedangd
wunfi@sunasmugdunislulududivzuag
Suwldulibmdnddugatu  n1sdaniude
wund@sugaaduulduvinliduiuiine
éfugﬁ?u yenaninsasmudengd uuniideu
wazdain  viliusanuulsluigeludae
(Panitnok et al., 2013)

2. AU duduYaIsIneIMTINY
INAITNAADINUIIANTUTUVD

Tulasiaulunsuly  Aulusdrau w510

wagiy denadudugslusinSunismaaes K

WAZWANEIINIIATANUAITUNITNAADIDUN
IngiidAwindu 333, 8.0, 6.5, 19.6 uay

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

stalk+petio and crown of cassava at 4 months

Treatment Leaf blade Stalk + Petio Crown

N K S N K S N K S
Control  13.2+3.0b 13.5+0.2ab 16.3+0.1ab  4.2+0.3b  5.3+0.2b 2.2+0.04 35+0.2c 3.2+1.0 24.6+2.0
All 30.9+2.0a 11.9b+1.0c 19.4+0.1a 5.4+0.1b  1.8+0.3cd 3.5+0.06 5.1+0.2b 4.8+1.0 13.6+0.6
-N 12.8+1.0b 14.9+0.7a 14.3x0.1b 4.4+09b 11.1+0.4a 6.2+0.04 3.2+0.2c  29+1.0 71.2+0.1
-K 33.3+1.0a 5.9+0.3d 18.8+0.09a 8.0+0.3a 1.2+0.1d 4.8+0.09 6.5+0.5a 4.5+1.0 11.5x0.3
-S 30.6+0.5a 11.1+0.4c 17.5+0.1ab  5.2+0.7b 3.2+1.0c 5.9+0.2 4.7+0.5b 4.6+09 13.1+0.7
F-test ** ** ns ** ** ns ** ns ns
CV(%) 13.6 10.9 13.6 16.2 24.2 41.8 15.3 55.0 137.7

**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
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Table 6 Total concentration of nitrogen, potassium and sulfur (g/kg) in tuber and

root at 4 months

Treatment Root Tuber

N K N K S
Control 12.1+0.9b 18.2+4.0b 14.1+0.2 n.d. n.d. n.d.
All 19.0+1.0a 2.9+0.5¢ 19.4+0.4 2.4+0.1b 3.1+0.1b 3.1+0.02
-N 14.8+3.0ab 37.3+0.9a 21.9+0.3 n.d. n.d. n.d.
-K 19.6+1.0a 1.7+0.2¢c 18.5+0.2 3.6+0.3a 1.8+0.1c 2.8+0.02
-S 19.9+£1.0a 3.4+0.4c 13.1+0.2 1.6+0.4b 4.8+0.1a 2.8+0.0
F-test * * * xx ns
CV (%) 19.5 26.8 21.3 8.4 14.1

**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
n.d. = not detected

3.6 nSumenlansumNaIAU (Table 5 wag 6)
druanututuvesiulasiaulumsunisneass
control wag -N Tuyndau faruidudusi
LazLANANNSERRTURTUNSIAaeIBue
AT UTUIn sl nuna@eulugdu
weiulu Mulu+diu wagsin danududues
TughSunismeass -N legdiawvindu  14.9,
11.1 uaz 37.3 ndusenlandy muawy @
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Table 7 Total uptake (¢/plant) of nitrogen, phosphorus, potassium, calcium, magnesium

and sulfur of cassava at 4 months

Treatment N P 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
All 12,787.0+1,592.5a 0.24+0.02a 1687.5+81.9a 2.75+0.4a 0.99+0.1a 63.2+29.0a
-N 55.0+4.0c 0.03+0.01b  110.8+35.2d 0.08+0.01c 0.04+0.003b 7.9+1.2b
-K 8,855.0+291.1b 0.21+0.03a  728.1+107.6c  1.71+0.1b 0.79+0.05a  176.5+8.5b
-S 9,006.0+538.8b 0.21+£0.03a 1,245.8+2729b  1.85+0.3b 0.78+0.2a 46.8+25.4b
F-test *% *% *% *% "%
CV(%) 24.82 30.92 35.86 36.24 34.72 29.52

**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
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