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Studies on Problems and Inprovement of Neck Orange

{Citrus reticulata Lin.) Cultivation.
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Abstract

Cultivat.ion problems of neck oranges decline at Amphur
Chana, Songkhla Province, were investigated. As essential nutrient
elements were the first suspected problem. Bulk soil samples around
the problem site were randomly collected. The soil was mixed, sieved
and was employed for all glasshouse experiments. There were to find a
suitable rate of basal nutrient, to evaluate fertility status of the
s0il and suitable rates of individual nutrient elements. Maize was
used as the tested plant and its shoot dry weight was employed as a
measured parameter.

Results demonstrated 3xAll of the basal nutrient element
gave best growth of maize grown on this soil type. The so0il was
deficient in N, P, S, Cu, Mo and Zn. Hence rates of these nutrient
elements were studied. It was found that maximum corresponding rates
for N, P, S, Cu, Mo and Zn were 120, 150, 75, 6, 0.8 and 5 kg
element./ha respectively. There after these rates of elements were
used in a farmer plot to test whether these elements would help in
preventing the decline in growth of the neck orange. Results
demonstrated that only N, Mo and Zn improved growth of the plants.
However, no significantly different in the concentrations of nutrient
elements in leaves were observed among the treatments regardless of

time of samplings with the exception of Mn and Cu.



Effects of paclobutrazol (PP333) on the flowering, fruit
setting and fruit quality of neck orange were observed on a six years
old plants grown in the Faculty of Natural Resources’® field. The
design was RCB with 6 treatments, 3 replications, i.e, leaf sprayed
with 1000 or 2000 ppm (2 litres/tree) of PP333; soil drench with 0
(control) 1, 2.5 or 5 g/tree. It was found that all treatments with
PP333 applied significantly increased percentage of fruit set, number
of harvested fruits and fruit weights per treé. The PP333 applied at
the rate of 2.5 g/tree by the s0il drenched gave the highest
percentage of fruit set (28%) where as 1 g/tree soil drench gave the
highest number of harvested fruits (68 fruits/tree) and the highest
fruit weight <« 10.0 kg/tree). The peak of harvested date for all
treatments obtained PP333 were 2 weeks earlier than the control. The
PP333 at the rate of 1,000 ppm by spraying gave significantly higher
fresh and dry weights of fruits than the other treatments. However,
application of the PP333 to the neck orange did not effect percentage

of soluble solid, fruit size, fruit rind, sugar and acid contents.
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5I987M1570 Toun Auetu naduey WaLSY uasdoned Feduaniinmeandsion
ANEhl  4ANTNEABY LUA1SIIN 3.3 WUt Ml S luBes 37.5 sy
{ =W e vy o r = £ = . &
T5 AN/ LANWAT JUENT AL IRUNLRSZ8I6UE 12 INL WUTUL Y 21.055 War 23.165 n5u
o a . r a % o v = & i \ %
gruaey ns WE s tanlfuanfaimiinuFacdag 7.62 nSuiraiin nsld S lude
{ £ o -0 o= ' w o
F2@INIT 150 uay 300 NN/ LAMRS N1 nITLRTnL AL teaaE 1 lueaead et e e iy
e <= 8 ¥ L v -~
TagiawisrnIa uén ih S D9 600 AN/LANLGT iUk LWee 1.46  nSu/nTe0n9
m3ld s Tusedugs (50 mM)  Jwain IRanILaTgLeu lenaslaens  (Mengel and
5 e e -1 o R o " .
Kirkby, 1987) &wjunisveaad 1 Naso, iiuwunasld s Hslunstiraednnas
. N ;
Y \ o+ & - &
a3 len e ldlen lusediugs (300-600 nn S/ LAnued) 2 1RNAL LD INA 1IN L T
! aa a = e g b R T ;.
W¥1896716 Na niganTL Ty au lenasid Fadisea e Agatasfiue i tisiveaa
579 Na 3t kg lusséugs (Mengel and Kirkby 1987)
' - £ E 0 -
vaguas N7 lE Cu luAesT 9 An cu/ianuss Twuauam§agm (24.93
NSB/N5E0797 B0 LeAeI9RnnITLlE cu BTt 6 wsr 12 N0 Cu/LANURT UeAT LA
P ‘ £ o & o0o= <4 o
CULIAINAIY 9 AN Cu/LANUS ANANT LRRON1T L I3 AY eI NINeRad (15191 3.4)
& - a o a a ' "
GwEe IR L3 Cu 1u1=ﬂu§ctﬁuuyaaﬂ77LQSQLﬂuTmﬁaqﬁﬁ d7igamdy cu  lussdiugs
UBNIINWNT M3 1T gEInnsL 9T Ay e lesmane plasmalemma (Wainwright and
Woolhouse 1875) Cu TuizﬁuﬁqﬁuaﬁﬂiﬁﬁﬁamﬂwsﬁaQ@ Zn wluan wwele zn Tl
£ ‘ a o ) a v v o £ LAl &
laswpsanisifgiinle Tuneesefiuio zn luszdugaasinliieées cu  anmg

1

(Bowen 1969)
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TuRudil  wan1Tneand uesIen 2.5 Wi T E Mo ludesn 0.2,
£ ' ' w 0w Qe
0.4, 0.6, 0.8 war 1.6 nn Mo/Ldnued il auensast e NindAgmataimmin
dal 14 o 1 ' | a s <4 i N
couemild Mo am udwuanald Mo luimsa 0.8 nn Mo/iAnues  Auud Wamas 1%
4 E 7l .Q = 'l
uﬂwuﬂuﬁqﬁaaéuuﬂaTu@§q§@ i e anaan1TeaLEuaIsa N Mo W laaa tflu
a a,cz.qqu w o o i ® oA L T %
fu wasa o MuidlSann Mo luseduRiilinausdsnii Ay AL lana NepIuaY
Sened  wammeaaalueninef 3.6 Wit Aeadgusulenasiin lune
('. . ' T P w1 e o e
LULETTLE Zn BRTnTEmaae 2.5- 10000 Zn/LanUeT  LiNenauenanaiuagnaiilss i
ooy a . “ - -, b (.-w -
roEns  weniyld Zn luissasanans Wﬁuauaﬁgenawn?mLﬁuﬂﬁ?ﬁﬁqnzﬁamin 20 nn
é o (ca'r;u, I ey o oW Qo .,5
Zn/idnussuarniatuuen Wldienydias agalilsddomieans  SaluINEAnIINeRad
HﬂuaaLaaniﬁamﬁﬁﬂwﬁﬂﬁﬁoﬂ~§Lﬁu 5 nn/iLanues Tun11ﬂﬂaaaﬁ@ma1ﬂ B, YN
L%thﬂuTﬂlnanﬁ zn Tuamiﬁaqnq 20 ﬂﬂ/Laﬂumﬁ uaﬁoiWLﬂuﬁﬂ Zn Tuﬁzmuutﬁuwﬁ
samT e Taaatiy Fadnisie il luliananenile tgu Tuwﬂﬁisgand am i
Py . . . O = . .
(%889 (Vesper and Weidersaul 1978; Suthipradit 1988) nads (Keisling
et al 1977; Suthipradit 1988) @ w5uutse ind nedinaruusmauiigwosiua s 2n
wnnd st zn il Teswawien1sze 2o luligasenandn viu 599 Fulgn luelu
AeeeTuaanLad e
anl  mImEes s luns i s 6 seffueu luulaadgnduan

=z %
ABILANGTAT A7 LABIELE LUASIL UN

8192w ITHAN ~ N e 120 nn N/ianued
- P &7 150 £ P/LANLAS
5190773 - S 8RN 75 A S/LANLES
- Cu 997 6 nn Cu/Lanued
- Mo 8@ 0.8 nn Mo/ LANUSS
- Zn 837 5 fn/LAnusd
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@13579% 3.3 ONBUATAY S IEHURNI «TNNAABNNTLRIULAY IHEDIT 17 e

GEERERCU RN SR
(nn_S/1anued) (NFN/NTE0713)
0 7.615 b "
37.5 21.055 a
75 23.165 a
150 19.790 a
300 12.755 b
600 1.480 ¢

Q; = - ar | ﬂ. = 1 <y i) b
AI13139Y 3.4 answansd Cu Teausnd ﬁﬂNNRWﬂﬂWTLQ?@L@UT@ﬂBJﬁ??Tﬂﬂ

GUERERUUEAIIER Sminu

(0N _Cu/ L Anuad) (NIN/NIE0TD)
0 17.540 ¢
3 20.875 be
6 24.285 ab
9 24.930 a
12 23.235 ab
24 20.765 bec

i PV v N w T ar ' ' W <
ﬂqLQ@B@:LNﬂﬁﬂWN@UEBﬂPﬁLﬁnauﬂuiu“ﬂﬂquﬂuﬂjdaﬂﬂ (P = 0.05)

=B



Y bl < " 1 q‘ . o = .
13197 3.5 ONBWATEY Mo TEHUENY ARNLARENTT LTI AY 199891172 lue

GUERLRURETRTT Smiinudia

(NN Mo/1Anuerd) (HN/N5E01)
0 21.640 a
0.2 24.180 a
0.4 23.390 a
0.8 23.720 a
G.8 24.410 a
1.6 24,240 a

i o o <i ' o £y *
F19190 3.6 AMBWAZEY Zn TEHURN ANNNREANTTLATQLAY 1OTRIT 13 LU

BeasgRaned Yrlinuda

(NN_Zn/ Anued) (n¥u/nIrand)
0 18.553 b
2.5 22.017 a
5.0 23.280 a
7.5 22.313 a
10 22.073 a
20 17.790 b

A Lafei L aaNe e L BNy LRDaufu uens 19 fuNN9ETe (P = 0.05)
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<t (e 1 ' E
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<l &= ' £V o e
VIO LU T Tﬂﬁwgaww11ﬂ1u ﬂﬂaduﬁwgiuanmuu (-Mo)
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fns o rissnTL i TR

Tulasiou (M 120 nn/tdnues win 37.6 N3/ su lusd Urea
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nBIUs (Cw 4 in/ianued wis 1.25 n¥us e luml cuso,
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© v, o oo K - . i = . "
%Wu?uquﬁngﬂﬂLﬂﬂﬁﬂﬂﬁﬂ“ﬂdﬁﬁﬂqﬁﬁﬁgﬂﬂﬂﬁi (FN7190 4.1)  LIuUeNA9Tu L
&4 A i = FE I - o o4 X ) - i
LAAUN 6 wUUWﬂiﬂLuuaﬁ1u1ﬁﬁﬂq N, Zn Uar Mo H97u luiuutulasnImssn L uudau
“luuear L ean
Y £ | PO 2 - . E
QWﬂﬂﬂﬁeLﬁﬁwzﬁnWﬂdﬁuLﬂuﬂuﬁ1qawn171u1uaugﬂ ﬁﬂd?ﬂﬂiﬁﬁﬂgaﬁﬁﬂﬁuﬂi 6
War 12 188U (AT 4.3 uar 4.4) uuiwﬂuwntEnﬁuﬂaoﬁwgawnWﬁTuﬂuﬁngﬂTuué
& r's ' | - C 1Y [ ’ =l & = v
aynIaL e Luenasiun19ate enLus e P (0.26 %) Mn kas Cu TunFs L auem 13
i t (' . ~ a ] '
nalasmemisle aiae a1l 3§ P gondrlunTncmedu apeodiid fgrnaate us
% & -1 ) . o< - ¥ »
S L Euauzas Mn s (19.2 mgke ) (A1 4.3 pga lsnenuteduenui auty
\ < Y . o o o . a = I T
TBITIED AR qﬂuUTuTnﬁugnagiustUﬂLuaouamaﬂﬁiqugnmuTﬂ LWaLNEUiEY
[V 4 w . a
quQWtauL?ﬁuaxwuéuWLja Fas e mles  Chapman (1960) uav Reitz et al.
q - ; o ] e _—
(1972) vwsw i luevand 4.6 agnglsnew wneelasns@nemissduingmeassie
q;o ' £ -y P y 2 1‘: b L [ ¥
aﬁﬂwﬁnawLﬂumaﬂwsLaigtmuTmnaaaugnLﬁaTﬁLﬁuﬁagaLQwa Aot uselgen o e

< W t ar -
NVTEOLINOEADIE I MITUANA WU (Reuter and Robinson 1986)

PI5719% 4.1 maﬁaQﬁwgaﬁmwsﬁaoﬁﬁéaﬁwuauﬂuﬁngn Tugaa 12 Fau

nIe q1uau
R rW.31 e, Luy. Wh. MY nei. ae. ny. R, Wy,  Wm.32 . 32
All 48 g2  4a 58 29bc  g02bcd pgbc gpbc p3b p48bC g3 552
-N 48 58 za 68 13¢  13°d  32¢  14¢ 14P 12 3@ 118
-p @ g2 qa 62 302b  3pab  3gab  34ab  ;gb p4abc g2 34n
-5 42 62 62 g8 362 358 372 432 432 362 368 412
=0 48 3 g2 52 g7abc pgabc  gjab pgabc 5gb 58k 392 368
-In 48 48 48 4 17bc p9bcd  ggbe ggbc jgb ggbe g2 gga
-Mo 38 52 A 78 13€ nt  13¢ 16€ 14® 14be 122 182
-All 38 78 ga g2  g3abe  pjabed gaabe jobc 95b p4abe 5qm a8

| a9 & ' (-5 N v = . . aou ¢ LA
ﬁﬂLQﬂHi1N1ufuﬁuuﬁﬂ:ﬁﬂﬁuuﬂﬂﬂuﬁﬂﬂ5ﬂﬁﬁﬁ?iﬁuhﬁ??uuﬂﬂﬂﬂiﬁuﬂﬂﬂ#uunﬂﬁﬁﬁﬂﬁﬂﬂﬂﬂ

( P ¢« 0.05 )
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«t
n1sam 4.2

el < ! Y
uaﬂaqﬁwqawn1iiaaﬂumaﬂaﬁuaﬂanoﬁn3ﬂ Tuge 12 1apu

3w g1 (gua*

kﬂ\l; nW.31 ﬁﬂ- Ll . WA . fﬂ:l. A &hr . Ay . R . WH . 1 UR. 32
All  2.7%  3.6% 4.0 4.2 10.6% 10.8%°d 11.19  12,8P0d 14,6PC 15 PC 15.3PC 16,9PC
-N 2.4% 4,17 4.3% 4.5% 5.60 6.0° 7.4 3,39 g% g.¢° 9.4® 9,74

-p 2.68 7,23 7.2% 7,82 11,9% 12.53PC 12.98bC 55,780 37,02 17 480 17,50 17.9P

-5 2.3 5.6% 5.6% 7.4% 12,5% 12.8° 15.7* 21.52  21.6% 21.7% 23,3* 23.7%

-cu  2.58 5,23 5.7 5.98 12.5% 13,530  13.73b 14.6PC 14,7PC 15.0PC 15.3P¢9 16,10
~zn  2.48 2.,7% 2,87 2.9% 5.8 7,9¢ 7,568 g g0d j10.2°0 19.4¢ 10.69® 13.9%d
Mo 2.4 5,0% 5.4% .08 g.93P g gcde g gbcd 19 god gy gbed gy gbe ;) gede ;o ged
-Al1l  2.3%  5.78% §.3% 7,38 48P g gbede ;g zabedjg god 3y gbed jo ybe gy pboder, sod
CV(%) 24.73 45.56 51.27 42.15 25.66 20.99 _ 25.35 22.72 23.06__23.43 19.9  17.42

=
1379 4.3

L% as © L ¥ <
ssmUﬁwgawﬁ17ﬂuﬂu§u3ﬂwmqaﬁﬂﬂqﬂwsﬂmaaqua: 6 oA

Him ST RUT RO NS84 %
tuué N 1 4 K 5 Ca Mg Fe Mn Cu Zn
--------------- X ~mm—mmmmme oo —--—————mgkg”l ——mmmm——
ALl 3.04% 0.16Y 1.312 0.25% 3,252 ¢.40% 103.0% 50.4ab 11.9% 22,72
-N 2.82% 0.192P 1,722 0.26% 2.57% 0.332 120.0% 26.2ab 13.72 22.4°
. 2.96% 0.15° 1.66% 0.29% 3.68% 0,322 99.7% 38.9ab 6.3% 14.22
-5 2.982 ¢.15P 1.08% 0.22% 3.72% 0.10% 149.0% 63,7ab §.62 20.2°
-Cu  3.08% 0.17% 1.36® 0.25% 3.49® 0.32% 103.0% 32.8ab 6.6 18.72
-zn  3.00* 0.16% 1.12% 0.28% 3.71% ¢.33% 125.6® 38.6ab 12.5% 23.6%
Mo 2.922 0.16" 1.26% 0.24% 3.45% 0.282 146.5% 67.42 5.8 20.9%
-A11  3.222 0.262 1.54% 0.26% 3.00% 0.29% 94.2% 19.2b 17.:% 24.6%

I’ ' v fa L3 a . P ' . Aw © ao
AT LRARNGTRMEIUITURRE ﬁaauuﬁﬁ'lﬂﬂ’]ﬂaﬂh‘iﬂ'? AU ARG HRENAT ﬁuaﬂ"ﬂ”uﬂﬂ"ﬁﬁﬂﬂ'\ﬂansl
\

(P < 0.05)
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CENTRAL LIBRARY
PRINCE OF SONGKIL A UNIVERSITY

F1999% 4.4 JeiusI0a™mIT W lu@RmBirmiinmasaudy 12 (hsu

acdusImnIwItses
4

Tr. N P K 5 Ca Mg Fe Mn Cu Zn

ALl 3.05% 0.18% 1.53% 0.222 2.81% 0.60° 196 29,0° 7.3P° 25,62
-N 2.98% 0.23* 1.79* 0.23%° 2.85® 0.43® 260% iB.6% 14.9% 23.78
-p 2.84% 0.17% 1.49% 0,277 2.86% 0.58% 2882 23,2% 10.4PC 29.9%
-5 2.92% 0.21% 1.13% 0.24® 3.22% 0.51% 181% 41.1% 7.9%¢ 24,22
-Ccu  2,94% 0.23% 1.41* o0.28% 3.33® 0.50% 229% 26.3* 6.6 30.43
-zn  2.81% 0.21% 1.30% 0.29% 3.33%  1.06% 304® 23.52 10.80 23.12
-Mo  2.84% 0.23% 1.25% o¢0.27* 3.30% 0.58* 250® 36.4% 6.6 31.1®

-All  3.61% 0.25% 1.562 0.23% 3.13* 0.42% 102% 18.49 5.2P¢ 25,08

- o [ o v - | o | o v e 9 o

A7 AAES R INSUMREARARUVE T AR IE A NESEN Y NRnaeenRI s iyadg ane
]

(P < 0.05)

=i - - v a e 3 <
HI1TI3IN 4.5 ‘555\115'1333']1‘3'15 1“&61U33J?ﬂ1’1@-3]Q’]ﬂﬁ'\ﬂ?‘iﬂ@l&ﬂ\?uaj 18 t@pu

nIn N P K Ca S Na Mg Fe Mn Cu Zn
I —1
L6 < —— % —mmmmm—m— o > S — mgkg ————- >
A1l 2.29 0.14 1.77 2.19 0.21 0.53 0.35 123 23.9 6.5 22.1
" P 2.41 0.14 2.17 2.80 0.24 0.65 0.36 139 33.3 7.7 28.8
-N 2.52 0.17 2.43 2.41 0.25 0.72 0.32 131 23.5 9.7 25.5
-s 2.69 0.16 1.25 2.75 0.21 0.59 0.30 119 31.9 8.2 26. 4

—-Cu 2.48 0.14 1.88 2.81 0.22 0.49 0.41 122 28.9 4.5  28.7
-Mo 2.85 0.17 1.88 2.76 0.26 0.56 0.40 110 48.9 6.2  27.9
~Zn 2.52 0.19 1.67 2.78 0.24 0.54 0.32 136 35.9 11.0  24.7
-All 2.68 0.18 2.25 3.15 0.25 0.75 0.29 99 29.9 9.0  30.8

1LSDh = 0.68 0.05 1.16 0.82 0.07 0.25 0.14 38.3 12.7 3.2 8.0
(P<0.051



A1373% 4.6 7sﬁuﬁwqa1w111u1uﬁmﬁuﬁawLauL?auasﬁuﬁuWLaa Teg Reitz et al.
(1972) uny Chapman (1960).
5IWMT Wiy eI iy
A8 51 {ANEEN a3 M‘m

N % <2.2 2.2-2.3 2.4-2.6 2.7-2.8  >2.8
P % <0,09 0.09-0.11 0.12-0.16 0.17-0.29 >0.30
K % <0.40 0.4 -0.69 0.7 -1.08 1.1 -2.0 >2.30
S % <0.14 0.14-0.19 0.2 ~0.3 0.4 -0.5 >0.6
ca % <1.86 1.6 -2.9 3.0 -5.5 5.6 -6.9 >7.0
Mg % <0.16 0.16-0.25 0.26-0.6 0.7 -1.1 »1.2
Fe  mghkg = <36 36 - 59 60 - 120 130 -200 >250
Mn  mgks = <16 16 - 24 25 - 200 300 -500  >1000
cu  mgkg = <3.6 3.6- 4.9 5 - 16 i - 83 03
Zn  mgkg = <16 16 - 24 25 - 100 110 =200  >300
Na % o S <0.16 0.17-0.24 >0.25
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