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Water tension (cbar)
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§%ﬂ1iﬁ133%ﬁ1ﬂ61ﬁ13 (Nutrient survey)
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Item (method) Unit | Very low Low Optimum High Very high
pH (1:2.5 in water) <4.5 4.5-5.5 5.5-6.5 6.5-8.5 > 8.5
EC (saturation) mS/cm <1.0 1.0-2.0 2.0-3.0 3.0-4.0 >4.0
OM (Walkley&Black) g/kg <5 5-15 15-25 25-45 > 45
P (Bray II) mg/kg <5 5-15 15-25 25-75 > 75
K (1 MNH,OAcpH7) | mg/kg <50 50-100 100-150 150-200 > 200
Ca(l1 MNH,OAcpH 7) | mg/kg <400 400-1000 | 1000-2000 | 2000-3000 > 3000
Mg(1 M NH,OAc pH 7) | mg/kg <48 48-120 120-240 240-360 > 360
Fe (DTPA extractable) mg/kg <5 5-10 11-16 17-25 > 25
Mn (DTPA extractable) | mg/kg <4 4-8 9-12 13-30 > 30
Cu (DTPA extractable) | mg/kg <0.3 0.3-0.8 0.9-1.2 1.3-2.5 >2.5
Zn (DTPA extractable) | mg/kg <0.5 0.5-1.0 1.1-3.0 3.1-6.0 >6.0
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Nutrient Unit Pummelo Citrus
(this study) (California)

N % <2.0/2.0-2.5/>2.5 2.50-2.70
P % 0.15-0.20 0.12-0.16
K % 1.5-2.0 1.20-1.70
Ca % 3.0-4.0 3.00-4.90
Mg % 0.30-0.50 0.30-0.49
Fe mg/kg 40-80 60-120
Mn mg/kg 5-15 25-100
Cu mg/kg >4 5-16

Zn mg/kg >20 25-100
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Nutrient Ty AUV

N 8 -

P 24 16
K 27 12
Ca 9 14
Mg 25 18
Fe 27 29
Mn 26 29
/n 4 16
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mﬁaﬂﬁnumﬁ%ﬂmﬁ‘ﬁmmﬁﬁ (Nutrient monitoring)
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Nutrient monitoring : WAUINITUDING
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Nutrient monitoring : QNHUSNINNIYNINUDINATSYSINULNY
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AUV (cm) 54 51
MnUNHaaa (g) 1,624 1,523
Usuaswaaa (L) 2,288 1,897
ANUHUMUUNAES (kg/L) 710 805
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Nutrient monitoring : daaIUVDINTALAZHING

d¥a 1nwils Aeanu
Total soluble solid (Brix) 9.8 10.4 9.5
Titratable acidity (g-citric/L) 6.6 4.3 13.1
TSS/TA 14.8 24 .4 7.4
Sucrose (g/L) 75 74
Glucose (g/L) 22 20
Fructose (g/L) 14 12
Citric acid (g/L) 23 21
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3%ﬂ1iﬁ1i’3i]ﬁ1ﬂﬂ”lﬁﬁ (Nutrient survey)
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Sufficient range approach (SRA)

il
w o
oo

f % Critical Concentrations

Yield (% of maximum)
o
o

{ Deficiency Toxicity |

Nutrient concentration in plant

v o Jd 1 oy a
ﬂ’J"Ill'GT?JWH‘ﬁigcﬂ’31Qﬂ’J”IjJL"ISJ}N%}u"U@Qﬁ"I@]‘@"Iw"ﬁGlHGl‘]JﬂUNﬁNﬂ@]



AGN153¢

§%ﬂ1iﬁ133%ﬁ1ﬂ61ﬁ13 (Nutrient survey)
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Sufficient range approach (SRA)
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Item (method) Unit | Very low Low Optimum High Very high
pH (1:2.5 in water) <4.5 4.5-5.5 5.5-6.5 6.5-8.5 > 8.5
EC (saturation) mS/cm <1.0 1.0-2.0 2.0-3.0 3.0-4.0 >4.0
OM (Walkley&Black) g/kg <5 5-15 15-25 25-45 > 45
P (Bray II) mg/kg <5 5-15 15-25 25-75 > 75
K (1 MNH,OAcpH7) | mg/kg <50 50-100 100-150 150-200 > 200
Ca(l1 MNH,OAcpH 7) | mg/kg <400 400-1000 | 1000-2000 | 2000-3000 > 3000
Mg(1 M NH,OAc pH 7) | mg/kg <48 48-120 120-240 240-360 > 360
Fe (DTPA extractable) mg/kg <5 5-10 11-16 17-25 > 25
Mn (DTPA extractable) | mg/kg <4 4-8 9-12 13-30 > 30
Cu (DTPA extractable) | mg/kg <0.3 0.3-0.8 0.9-1.2 1.3-2.5 >2.5
Zn (DTPA extractable) | mg/kg <0.5 0.5-1.0 1.1-3.0 3.1-6.0 >6.0
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Nutrient Unit Pummelo Citrus
(this study) (California)

N % <2.0/2.0-2.5/>2.5 2.50-2.70
P % 0.15-0.20 0.12-0.16
K % 1.5-2.0 1.20-1.70
Ca % 3.0-4.0 3.00-4.90
Mg % 0.30-0.50 0.30-0.49
Fe mg/kg 40-80 60-120
Mn mg/kg 5-15 25-100
Cu mg/kg >4 5-16

Zn mg/kg >20 25-100
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Sufficient range approach (SRA)
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Diagnosis and recommendation integrated system (DRIS)
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Diagnosis and recommendation integrated system (DRIS)
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Nutrient-ratio
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i UANWE DAVUDY reference population (high yield)

Nutrients mean CV(%) SRA

N (%) 2.51 6.5 25-3.0

P (%) 0.17 12.6 0.15-0.20
K (%) 2.00 17.3 1.5-2.0
Ca (%) 3.09 15.8 3.0-4.0
Mg (%) 0.40 26.9 0.30 - 0.50
Fe (mg/kg) 71 19.5 40 - 80
Mn (mg/kg) 42 140 5-15

Zn (mg/kg) 21 58 > 20
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DRIS Norm and CV

Nutrient ratio Norm CV(%)
N/P 15.3 14.6
N/K 1.29 16.9
100P/N 6.66 13.9
100P/K 8.64 23.4
K/N 0.80 18.4
K/P 12.3 26.0

reference population = 14 (34%)
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DRIS Norm and CV

Nutrient ratio Norm CV(%)
K/Ca 0.67 27.2
K/Mg 5.33 32.6
Ca/Mg 8.26 30.8
Fe/Mn 4.24 68.3
Fe/Zn 4.23 48.7
Mn/Zn 2.20 119.6

reference population = 14 (34%)
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ﬁ?@ﬂWQﬂWﬁLLﬂﬁNﬂﬁj’Jﬂ DRIS

Sample DRIS index Diagnosis
Code index N index P index K index Ca index Mg

Sic01 1 -6 5 6 -1 Mg>Ca>P
Sic07 -13 6 11 -1 -8 N>K>Ca
Kan06 -8 -5 12 -19 8 Ca>K>N
Kan08 -3 -1 12 -10 1 K>P>Ca
Pak02 -1 15 -14 -22 35 Mg>Ca>P
Pak05 -16 12 2 -22 25 Mg>Ca>N
Had02 -12 -10 17 -6 0 K>N>P
Had05 1 -12 11 -4 -7 P>K>Mg
Wig 05 -17 18 -2 4 -1 P>N>Ca
Wig 06 -15 26 -9 3 2 P>N>K

v A

< R A I Yo ' ,
mfmﬂu ay U1y W%ﬂﬂi%llﬂG]Wﬂ’ﬂ reference pOpulatlon
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Diagnosis and recommendation integrated system (DRIS)

9 a Jd 3 9 Aa vAa =]
) 12ApUATIZHEIND1MITNYA Ho9URTANTI
d09lANUNS o

7] Y ° ~ o 9 A 119)! 5,
NO1OES @ NITATUIUUAITINEUHEDUNANAIA LAN1Y AT N
Tdsupsusreaiuia

© szylildhmgiidadufimmean eglussdu
1HEINONT O



1TAAAINNTIANITHINDINT (Nutrient monitoring)

v A 9 dy ~ a
AALADNTIUAY LOVDUAHATNT IUIVANUN D.8%a 1 aIU
o A A 4
naz 0.0 We 1 a1 eaamumsasuudas wagms
ADUAUDINDNITIANITHINDINS




FHIBUNWBUARDS

Q/ o QU

150N 1 (T1) 150N 2 (T2)

BIGNGET {lowniigns 13-13-21 o T1

e A 3 ulalaluditlay 2 Alanswdu
lasi]eniigas 13-13-21 96131

D.

anao taz 500 nFu/AU
ZnS0,*7H,0 1lag 600 nSu/Au
muala 2 asea))

» H.BO. Yag 30 nSu/du
udagtnnila S

ZnS0,+7H,0 Vaz 600 n3/Au
muala 2 aseAl)

Yaz 6 dlanswau wueld 1
=\ Y] 9) A
nlansuw/du nnq 2 o

QJQL I

URUAFURAEINUINEATNT




AGN153¢

mﬁaﬂﬁnumﬁ%ﬂmﬁ‘ﬁmmﬁﬁ (Nutrient monitoring)

© uiesnaludulenn b deu nAnnzimmsasuuas
YBITIN01113 11 1

9
Iy, 1 a Y] d Y]
@) TUNNAANUFUAY (water potential) NNFUAH Lazdunans
AN 1UDDULLAZLANTDADN

) = I~ Y 1 Aa J
@ ﬂﬂﬁﬂﬂ’lﬁlﬂﬂﬂullﬂﬂQTHTQNﬂ LLAZINUAIDYINHAUTNIIAT IS



QAN

w
o

NN
(e)) [00)
—
_|

Nutrient monitoring :

N
N
[

Lot
Lot
------
v
etk
BRI

N in leaves (%)
_|

msdasuuas N Tuly

N
N
1

T

S Fetely

-
|

YR

N
o

May 07 Jul07 Sep07 Nov07 Jan08 Mar 08

Treatment 1 E Treatment 2

0.20

Nutrient monitoring :

©

-

(6}
[

------
......
ALy
B

T

: T,\
N\

msasuudas P luly

P in leaves (%)

riaiad
ke
B,

Lr

0.05
May 07 Jul07 Sep 07 Nov07 Jan08 Mar 08

Treatment 1 B Treatment 2




QAN

N
o

N
o))

Nutrient monitoring :

g
55555
......

Kin leaves (%)
N
N

eeeee
SRR
i

S
-------
Tl

-
s
b ]

N
(N

msasuuas K Tuly

i

Err R Y EE T
R TRk

‘-Z-'-'-Z- '
i '

N
o

May 07 Jul07 Sep 07 NovO07 Jan08 Mar 08

Treatment 1 & Treatment 2

)
> o
o o

Nutrient monitoring :

»
o

freess

P
------
S

------
55555
------

msasuuas ca luly

ain leaves (%

@ W
o

i
Lot

—

C
NN
o o

May 07 Jul07 Sep 07 NovO07 Jan08 Mar 08

Treatment 1 F Treatment 2




QAN

Nutrient monitoring :

msdasuuag Fe luly

Nutrient monitoring :

msdasuuas zn Tuly

120
D 100 T %
< _
E 80 NT N
5 NN =N N
2 40 \ i \x:x:x\x:x:x
¢ 2NN NN
0 NN NN NN NN
May 07 Jul07 Sep07 Nov07 Jan08 Mar 08
Treatment 1 & Treatment 2
20
g
> 15
E
8 10 -
>
£ 5-
N
0

May 07 Jul07 Sep07 Nov07 Jan08 Mar 08

Treatment 1 Treatment 2




RNV

Nutrient monitoring : WAUINITUDING

5 1,500
e 1,200 = -
& 900 L
2 T
5 600 —
= 300 o
0
2 4 6 g,
ALUNA (LHau)
5 aTHES JRS S Sic01/T1 B Sic01T2 | )
e ) 9y [ Y
ol 60 - o (<9} a N 1
X 50 A @ VUIAULLAS HTU UDINHUUD YN
2 40 - - 2
30 - i?ﬂﬁﬁﬁluﬁgﬂﬁuﬁﬂ
>ﬂg 20 -
= 10 - ¥ L &
0 @ ﬂﬂﬂ’)lﬂ@ﬁll&@@:ﬁ]l&@TNﬁ]wNa
2 4 6

agWA (Lhau)

% ) liupnasedeliiediAn e a5y




S 9

nd

9 Yy 9
1 loned lgas1ama

AMUADINISE16A11N5 (MY/HA)

wldan vla 573
840 1,064 1,903
102 173 275

1,649 1,560 3,209
1,406 1,668
145 220
1.82 1.56 3.38
0.53 0.20 0.73
0.24 0.25 0.49
0.82 0.54 1.36




/iiia)

dasdrudsunaisnnaining
(wldan

7.01

6.01

B A N L Ll

S

BT
e i

L

S
.
o
e,
o,
e
e




N5 VA1 V055454 L0505

MsIaiszuuralsemuasa

] 9
woudtlariims i luudacduy
To 0.01nWil9 2. uATATA

9
© idguasluand dlveglva
navasldlug

g} Y + Y a
© iiamijerazvithauaslug

Y Y
© aunlaoasanuaziiiugy



N5 VA1 V055454 L0505

a =Y
LANHANITAATIEHAULLAL 11
NS OUAUZIINTIANITAU Y
a 9 9 d' 9
NaNITUATIZH MNEAITNT N
591 1ATINT




1 (Y] 9 1
52uA 1 IATINT T3 1UAT U8
(SA.A5. AUNT) VADLTV
NHATAT 1509AITIANITAU

4+ A A 9
uaziloomsnandu lo




9D VTUINHATNI Azl ag
3ans Seansldize las Tna
IO U ALY UITINANUENT
TnuduitonruauTsnsinn

Taun




I
il

524 TVLNAISA UL UNISO DL DG

G - O

s

as N lu
2nnila
TviduTo

VUATAT FaadIwa 19

Jyrimaga
L A
WU o

dulolu

1 oy
47U

FIUBINNIIDDNADNUIU

Yy

Wiz i
[

Uiz
[

V0000
[

%

2
N

Vi
[

4 10Xed

1 oLxed
1 60%ed
] s0%ed
7] 10%ed

] €03ed

<
)

1] 1] 1] 1] 1] 1]
n o v 9o 1w 9
N N ~ ~ o o

(%) seAea| uI N

€lXed
cled
LiXed

90%ed
S0>ed
y0Xed

¢0%ed

q

]
~

=
1

®
~\|0

o
NG

o>

®

m
(&= -
=

&

[(@3

o

o>

o
=

—
Yo
=

WUN 9.0891AY

9
=




.. YBUAMATY



AMANUIN 4

AlaALUNAMNIRAUNZUNANULAN (proceeding) Hidualun1slszgnignnis
NEFIULWSENR ATIN 7 FTUTNIUN 26 — 30 WORAIAN 2551

o Tsausnansunsangu aamdaisnian



msmiwmmﬂm'i;wmmmmmmmﬂmm‘iﬁ'm
mvﬁunfls'al.mﬂ..ﬂﬂuuaemrmﬁwmh

(A Nutrient Survey for Establishment of Standard
Recommendation of Soil and Plant Analysis for Pummelo)
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Item (method) Unit | Very low Low Optimum High Very high
pH (1:2.5 in water) <4.5 4.5-5.5 5.5-6.5 6.5-8.5 > 8.5
EC (saturation) mS/cm <1.0 1.0-2.0 2.0-3.0 3.0-4.0 >4.0
OM (Walkley&Black) g/kg <5 5-15 15-25 25-45 > 45
P (Bray II) mg/kg <5 5-15 15-25 25-75 > 75
K (1 MNH,OAcpH7) | mg/kg <50 50-100 100-150 150-200 > 200
Ca(l1 MNH,OAcpH 7) | mg/kg <400 400-1000 | 1000-2000 | 2000-3000 > 3000
Mg(1 M NH,OAc pH 7) | mg/kg <48 48-120 120-240 240-360 > 360
Fe (DTPA extractable) mg/kg <5 5-10 11-16 17-25 > 25
Mn (DTPA extractable) | mg/kg <4 4-8 9-12 13-30 > 30
Cu (DTPA extractable) | mg/kg <0.3 0.3-0.8 0.9-1.2 1.3-2.5 >2.5
Zn (DTPA extractable) | mg/kg <0.5 0.5-1.0 1.1-3.0 3.1-6.0 >6.0
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Nutrient Unit Pummelo Citrus
(this study) (Koo, 2008)
P % 0.15-0.20 0.12-0.16
K % 1.5-2.0 1.20-1.70
Ca % 3.0-4.0 3.00-4.90
Mg % 0.30-0.50 0.30-0.49
Fe mg/kg 40-80 60-120
Mn mg/kg 5-15 25-100
Cu mg/kg >4 5-16

Zn mg/kg >15 25-100
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A Nutrient Survey for Establishment of Standard Recommendation of Soil and Plant Analysis for
Pummelo

o - 211
ANANA NEUNIA

Somsak Maneepong1

Abstract

Pummelo (Citrus maxima) is a Thai economic crop, which continuously increase in export quantity.
Pummelo is a high yield plant, which also consume high amounts of nutrients. Therefore, precise management is
required for effective nutrient supply. This research was carried out due to standard recommendation of soil and
plant analysis for pummelo is not available. A nutrient survey of 9 orchards in Pakpanang, Nakhon Si Thammarat;
8 orchards in Kanom and Sichon, Nakhon Si Thammarat; and 6 orchards in Waingkan, Chaingrai was performed.
The results showed that an optimum P concentration in leaves was in a range of 0.15-0.20 %. The P in leaves did
not correspond to the soil concentration. Available P in soil (Bray Il 15-25 mg/kg) is more suitable for P evaluation
than the leaf values. Pummelo tends to uptake more K in acid soil, which has low Ca, than in alkali soil. An
optimum K in leaves was found 1.5-2.0 %, Exchangeable soil K should be in a range of 80-120 mg/kg (1 M
NH,OAc pH 7), while the Ca/K mole ratio should be 10-13 for reducing luxury consumption of K. High DTPA
extractable Fe and Mn were found in all soil samples. The optimum ranges of Fe and Mn in leaves should be in
ranges of 40-80 and 5-15 mg/kg, respectively. Zn concentrations in leaves and in those in soils did not
correspond to each another. Zn deficiency symptom is normally found where the Zn in leaves is lower than 20
mg/kg, and the Zn in soil is lower than 1.5 mg/kg. The symptom was found in almost all orchards in Nakhon Si
Thammarat, while only one orchard in Chaingrai was found.

Keywords : Pummelo, nutrient, soil and plant analysis
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&ula (Citrus maxima) LﬂuﬁsnLﬂmﬁﬁwmhﬂﬁ”l,rﬁfi“ummmu‘l@mrmmmﬁiﬂqﬂaxmmﬁu%u@mm@Lﬂm W
mﬁmﬁlﬁmmﬁmqﬂ%mrﬁ;mmimn nsannIssIna s liiialsyaninnassasiauududnaulldae faqifuds
I Auushémiumsulapumnanansnnziauasiaresdnle fiseaeldBuamadeiity taeliasdsma
s1nevnslunlasignaeansmnnsly 3 Wil Ao adhnwily auasEeINmT 9 adu, BATa AT @.aueN A,
WUATATEITNINT 8 AU, WAY .102NUNY A.1TeN918 6 491 Han198129an LI ANduduaes P ’Luluﬁmmmmmimg
Tutda9 0.15-0.20 % Tneldduiusiuanudndulusiu Tnaaanaduduludu (Bray Il 15-25 mg/kg) AT s AL
fnzanlfang dulanald K luAunsededl Ca alddAndRusne Anadudululufivanzanasalugas 1.5-2.0
% Aaulunumasatlutag 80-120 mg/kg (1 M NH,OAc pH 7) iledndaulaesnuulug Ca/K Aasiien 10-13 Lilean
n3gald K NUANARINT ANdnduLed Fe waz Mn flarnlddng DTPA wugahinsned1eau Anudinduaes
Fe uaz Mn 1u°lﬂ_|‘17'1lmmmmma‘®§°lu°ﬁqq 40-80 Az 5-15 mg/kg aviuanuidudures zn wudn Hanuldaenndas
fusgmineinanududlupuuarluly  aaufinudaleugnsenisadansdethedaaund zn Wwlumndy 20
mg/kg ualuusnng 1.5 mg/kg dulaluedsudnuasisssnsaNaunauLanseIN1sNAdInsd Tuanisiny
a1 aiautaludsudnidaeraiiasaiunen
AdAty : d1la, 59581909, N3LATIZTRULAT NG

' g naTulafinsinemns WnAnandeafudnenl e1nevinANaN SaNTALAIATIIINGIT 80160

" School of Agricultural Technology, Walailak University, Tha Sala, Nakhon Si Thammarat 80160, Thailand



&ula (Citrus maxima) WuflafiiauinfialeFenssusaniaald Suriantualaildanun Ay
s lduuuazumusensauds wenanilfeanansadiraldioginaan Fause wazulsg diledaduiend
nanminsiauniuisgnaanssldlionn Wl we. 25550 dszndlnediuiidgndsteradszing 200,965 15
mmwag’ﬁannmm et uanAnaatE 1,533 nlansu/ls (AUTANIAUNANIINEAT, 2550) ‘Lummz‘ﬁﬁfﬁmzqmﬁu
ﬁﬁﬂﬂmwﬁ%’lﬁmmamiﬁqmdﬁ 5,000 Alansu/ls (Koo, 2008) mﬁmmimﬁlmm?‘ﬁliﬂmmmmLﬂuﬂﬂ;muﬁqﬁ'ﬁﬁ
Inandnvesioe uwazinmnang lAFuLss TamiliAuAdunisasmu Aruusihainsgiudniunisudlananisimmzd
Funazii  Jweiesdlefisuludmiuniedonissigens  ieldidunnsiiadusiavesinensuazAnuans
Usannufinanzanfidedliunfa daqmudlifiduusianegiudnsudule fRseAdldRiuneaseil Toadenld
3541999819819 (nutrient survey) safluAalguasalunsdireslsa (4831 uazAnAE, 2546; Diczbalis, 2002;
Reuter and Robinson, 1997)

L4 a
AUnsaluazIsnNg
e X
nuAdeill
16 T lu 3 #uit 3

TAUAZANNAIURN AIWIAUATATEITNINT ANUIU 8 AU LL@”WHV]@’]Lﬂ@LQHQLLﬂu RIATEsE AUl 6 @y

5%mﬂﬁ‘uﬁf;@Fjwammﬂu%ﬂmmmmmLmzmim‘ﬁ'ﬂ@ﬂﬁui@ﬁuﬁmqwmﬁ ﬁmﬂmiﬂ@ﬂ 8-
TalAUANEUzZLANFANITY AR WLLV]@’]LJ’]@‘]J’]T]W“LA\? mmmummﬁﬁmw S 9 @Y MusLNed
et ingldadiudnsany Auusqaiuuuugy WisiuLFnnmianNtesuduacuas 7-9 " LLM@"’@@
wenFnatuuAuLY (0-15 cm) LazAuaN (15-45 cm) mm@mqmnmﬂmmmmnummmuu@vmm%w'amw
Faeenasan (composite sample) 18dUARZAN feFRendluTisuauLY UdIRNIAZS LN IAT NS ATR 2
fadns Sarnanadunadusmalunning 48ndau 1:2.5 (G fm) §aAn191 AN Tuasuanuaas Tnsld
fR3491 1:5 (A fn) AmsziiBunadngAeis Walkley & Black Anmzilaanesafiiulelanilnaaiagae
a130vane Bray No.2 wazidiaszimnududuluansannsieds Molybdenum blue JtAs1eiinundidan waaldes
wazunniidman Inaainsosansazats 1 M NH,OAc pH 7.0 uazdpnzipnududuluansainfeids Atomic
absorption spectrophotometry  ALATIZHUAN WD Neduad wazdans@ lneainfaaansazans DTPA uay
Apmeiadnduluansainfaeia Atomic absorption spectrophotometry (Jones, 2001)

sethsluduleiuanduiiiusetnmu fuaz 4 W Tefulusiumio 3 vise 4 m@qﬁﬂiuﬁlmmha;m AN
Aefilfnua uazilengludezanns 3-5 Weu iusethsldgensznmuasildenfigumni 70 °C aelu 24 dalus
uasnat Ui s seuiunzunNIATes 0.5 Haawas Anmzrlulnsiaulneia Kjeldahl Faag1edndau
vl ludesdaansanan HNO, : HCIO, (2:1) udvlinmzieanaiadaeda Vanadomolybdate uwaziiAszvianni
Wulanzsaeds Atomic absorption spectrophotometry (Jones, 2001)
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HANNTIATTRLAINNNsdN AR Idandassiudy 5 seAU A Aann AN ey A9 UAZQINN
Tnenirdeyafiinsdnm ¥eusnfiansnniaadeaiialinansdnszduinnuanysaknniy - nansAnmdanlvg
mﬂﬂé’mﬁumLLu:ﬁﬁﬁﬁma‘mmmmLé’a walinuAnLanANesErd e ALLstin A uiL A Ta U dusu e ie
; 1 (Chen et al., 2007; Jones, 2001) (Table 1) waas g udinduaassinaslunlidanudnnzsie
TTATT UBNANEEINLIFN HANNTALATIEIRLLNT LA UMM aLREaT8q P, K, Ca, uae Mg 1aAndnuanisitasysine

Anuidudures P luludulentlutes 0.15-0.20 % Lﬂumuslmjl,mqm'mmeu‘lumu%@qmﬂm R
s AT iTus i nanuieanis P Eand il wemsadindu K TuRngandn 100 mg/kg wudAu
W ureg K Tuslumuﬂﬂslumq 1.5-2.0 % muiﬂmmqiummh K mmummmmm? (luxury consumption) dledadau
muquim 999 Mg/K #1 viemudiuduaes Ca 44 Favi mmmm?mmmm@mmuumimLuummmu el
dndoufimanzay Lmvﬂmﬂﬂﬂmum@muﬂ K Tneldsuly sedunnadinduilimunzauaes P uas K ENabalal
LLuzﬁqﬁqiﬂm@qﬁmmzq@ﬁu (Table 2) Aaxidntues Ca lulunwudn aglutas 2.0-4.0 % TaeAuddusnng 3.0



% wuiumumu Ca N1 1000 mg/kg viedadauduuluates CaMg And1 4 edndaudnuauluates CalMg
geiu wudnduleanansngald Ca légeiudng euandlifiuanTfing (antagonism) e mEWNITeARYE
audAUfinfres Ca uaz Mg uenannuluduleuds deilmenudimululnauasyFaudoduiu (§inm uaz
Az, 2546) Ao nedamssigennssesiaiufesiansaaugiy - eascgaldaniaesdedned]
UszAnsnn Anudiudu Ca mummmlulummgium& 3.0-4.0 % uan13dsaanudn Mg luludaulunjeslutaa
0.30-0.60 % uarduualiuanailedadausnunuluazes CaMg zﬁﬁu L‘ﬂmmﬂmuﬁﬁﬂﬁﬁﬂﬁmmm@%mmﬁ“\m@'m
prsidudugand 0.50 % wulawizdulefilgnlufusing e CaMg fn Fehazilunauaniizeeld Mg gefu
sy Fattu Anemudiuduilvanzaunaseslugng 0.30-0.50 % paududuaes Fe lulunudnat/lugas 40-80
mg/kg Iummzﬁ'mwLiu%uluﬁu@giuszﬁugqmﬂ (49091 25 mg/kg) wazlinuNTLanIaINIIIIA Fe Tuiilas
AN duIed Mn Tulu wudndaulunietludag 5-15 mg/kg ‘Lummx‘ﬁ'mmLiﬂ%’usluauagiuizﬁugqmr] (89091 30
mg/kg) uarlinuituansainsann Mn wedwmnniu Fe mnudnduaes Cu Tuluwudn agfludes 4-54 mg/kg
prmduduiigeiindng (gend 20 mg/kg ) thazfipanmenuaslsznamesunaiivetiasiurndndngita niadiaa
inuRTuAn9eINITIANBIUA FaTuANTVINZAATANNG 4 mg/kg Aradinduaes Zn ulunudy agludas
5-53 mgkg waziaiiuualiunanennsma zn depradudiululuangs 15 mgkg uansAneafsilfomudn d
Tadaulug) ludsmdnunsaIsssugaNadainza (Table 1 uaz Table 2)

Table 1 Recommended values for top-soil (0-15 cm) of pummelo orchard. The soil sample should be taken

from beneath the outer canopy.

Item (method) Unit Very low Low Optimum High Very high
pH (1:2.5 in water) <45 45-55 5.5-6.5 6.5-8.5 >8.5
EC (saturation) mS/cm <1.0 1.0-2.0 2.0-3.0 3.0-4.0 >4.0
OM (Walkley&Black) glkg <5 5-15 15-25 25-45 > 45
P (Bray II) mg/kg <5 5-15 15-25 25-75 >75
K (1 M NH,OAc pH 7) mg/kg <50 50-100 100-150 150-200 > 200
Ca (1 M NH,OAc pH 7) mg/kg <400 400-1000 | 1000-2000 | 2000-3000 > 3000
Mg (1 M NH,OAc pH 7) mg/kg <48 48-120 120-240 240-360 > 360
Fe (DTPA extractable) mg/kg <5 5-10 11-16 17-25 > 25
Mn (DTPA extractable) mg/kg <4 4-8 9-12 13-30 > 30
Cu (DTPA extractable) mag/kg <0.3 0.3-0.8 0.9-1.2 1.3-2.5 >25
Zn (DTPA extractable) mg/kg <0.5 0.5-1.0 1.1-3.0 3.1-6.0 >6.0

Table 2 Recommended values (optimum ranges) for leaf analysis of pummelo. The leaf sample should be

3-5 months old, and taken from non-fruiting terminals.

Nutrient element Unit Pummelo (this study) Citrus (Koo, 2008)
P % 0.15-0.20 0.12-0.16
% 1.5-2.0 1.20-1.70
Ca % 3.0-4.0 3.00-4.90
Mg % 0.30-0.50 0.30-0.49
Fe mg/kg 40-80 60-120
Mn mg/kg 5-15 25-100
Cu mg/kg >4 5-16
Zn mg/kg >15 25-100
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Fig. 1 Correlation between K concentrations in pummelo leaf and Mg/K mole ratio in soil (left), and its correlation

with exchangeable Ca in soil (right).
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Nutritional Diagnosis of Pummelo (Citrus maxima Merr.) by DRIS Technique

o = a 1
ANANA NEUNWIA

Somsak Maneepong1

Abstract

Precise and accurate nutritional diagnosis of plants is usually required for improvement of yield and
quality of the products. Moreover, it provides a useful tool for reduction of luxury fertilizer consumption. Diagnosis
and Recommendation Integrated System (DRIS) was successfully used for various crops. This study was
conducted to test the technique on pummelo. Recent mature leaves of pummelo were collected from 41 orchards
in Chiang Rai, Nakhon Si Thammarat, and Songkhla Provinces, Thailand. The samples were analysed for nutrient
concentrations. Data of high yields and no symptoms of nutrient disorder from 14 orchards were selected as
reference population. DRIS norms were calculated for N/P, N/K, 100P/N, 100P/K, K/N, K/P, K/Ca, K/Mg and
Ca/Mg. The results were 15.3, 1.3, 6.7, 8.6, 0.8, 12.3, 0.7, 5.3 and 8.3, respectively. The norms were tested for
diagnosis of the lower yield orchards, and the results were compared to those obtained from the sufficiency range
approach technique. The DRIS was able to indicate more precise on nutrient balance, better identified the nutrient
status, and able to rank the nutrient problems. However, the DRIS failed to point-out sufficiency concentrations in

pummelo leaves and soils.

Keywords : pummelo, plant nutrient, DRIS
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Nutrient Requirement and Fruit Growth of Pummelo
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Abstract

Pummelo (Citrus maxima Merr.) is one of the Thai economic fruit crops. Pummelo requires relatively large
amounts of nutrients, due to its high yield and fast growing. Information of nutrient requirement during fruit growth
is importance for nutrient management, which help to improve yield and quality. The aims of this study were to
investigate dynamic of nutrients during fruit growth and their requirement. Five pummelo trees (cv. Thongdee)
were selected. All trees were planted for 7 years, and had similar canopy volume (115 + 10 m3) The trees were
pruning and applied 1 kg/tree of 13-13-21 compound fertilizer every 2 months, started from June 2007. Flowering
occurred on September 2007, and fruits were sampled on November 2007, January 2008 and March 2008. Peel
and pulp were separated, dried weight of each was measured, and both of them were analyzed for N, P, K, Ca,
Mg, Fe, Mn, Cu and Zn. The results showed that the dried weight of the peel slightly increased with age of the
fruits, from 126 g/fruit at 2 months old to 141 g/fruit at 6 months old. Dried weight of pulp had a large increased
from 29 g/fruit at 2 months to 110 g/fruit at 6 months. Quantities of N, P and K in the peel decreased with the age,
whereas the other elements tended to increase. All elements in the pulp increased with increasing of its dried
weight. Ratios of Ca, Mg and Mn (peel/pulp) at harvesting stage (6 months old) were still high, whereas the others
were lower to nearly equal. Quantities of N, P, K, Ca, Mg, Fe, Mn, Cu and Zn which required for fruit growth were
1716, 252, 3005, 1506, 228, 3.17, 0.84, 0.48 and 1.43 g/fruit, respectively.

Keywords : pummelo, plant nutrient, fruit growth
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