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Abstract

Application of mineral fertilizers is necessary for longan production as a large amount
of nutrients are depleted from the soil by crop removal. The aims of this study were: 1) to examine
the effect of mineral fertilizer’s rates on longan’s growth, flowering and yield, and 2) to examine
the effect of the timing interval of mineral fertilizers application on growth, flowering and yield.
The field experiment was conducted in Thamai District, Chanthaburi Province which consisted
of 2 experiments. In experiment 1, the effect of mineral fertilizer’s rates on longan’s growth,
flowering and yield consisted of 12 treatments namely: (T1) control, (T2) NPK at Longan Research
and Development Center (LRDC) recommendation (364 : 88 : 400 ; g N : PO, : K,O/tree), (T3) half
N rate of T2 (183 : 88 : 400 ; g N : P,O, : K,Of/tree), (T4) 2xN rate of T2 (728 : 88 : 400 ; g N :
P,0; : K,0O/ tree), (T5) 4xN rate of T2 (1,456 : 88 : 400 ; g N : P,O; : K,O/ tree), (T6) half P rate of
T2 (364 : 44 :400 ; g N : P,O, : K,O/ tree), (T7) 2xP rate of T2 (364 : 176 : 400 ; g N : P,O, : K, 0/ tree),
(T8) 4xP rate of T2 (364 : 352 : 400 ; g N : P,O; : K,0/ tree), (T9) half K rate of T2 (364 : 88 :
200 ; g N : P,O, : K,0/ tree), (T10) 2xK rate of T2 (364 : 88 : 800 ; g N : P,O, : K,0/ tree), (T11)
4xK rate of T2 (364 : 88 :1600 ; g N : P,O; : K,0O/ tree) and (T12) Farmer’s rate (364 : 176 : 400 ; g N
: P,O5 : K,O/ tree and Ca + B + Zn) in a CRD with 3 replications. In experiment 2, the effect of

timing for mineral fertilizer’s application on growth, flowering and yield consisted of 3 treatments



namely: (T1) application at 0, 5 and 10 days after 2™ flushing, (T2) application at 0, 10 and 20 days
after 2™ flushing and (T3) application at 0, 15 and 30 days after 2" flushing in CRD with
4 replications. Soil analysis was done prior to the experiment. Leaf width, leaf length, fresh leaf
weight and concentrations of N, P and K were done for growth information. Inflorescence type
and percentage of flowering were done for flowering information. Fruit width, fruit length,
average weight per fruit, seed width, seed length, thickness of pulp, fruit weight per bouquet,
amount of fruit per bouquet and fruit weight per 10 bouquets were collected.

The results of experiment 1 showed that leaf length increased with increasing N fertilizer
to 4xN rates. However, it was found that when N fertilizer was increased to 2xN and 4xN rates,
either decreasing to the half P rate or increasing P fertilizer to 2xP rate, decreasing to the half
K rate, it decreased fruit size (fruit width and length). Moreover, increasing N fertilizer up to
4xN rate and, also, decreasing to half K rate decreased thickness of pulp. It should be concluded
that LRDC recommendation should be adopted for longan production at Thamai District,
Chanthaburi Province.

The results of experiment 2 showed that application of mineral fertilizer at 5, 10 and 15
day intervals after 2" flushing, totally 3 times, gave no significant effect on growth and flowering
of longan. It is worth noting that the application of mineral fertilizer at a 15 day interval after 2
flushing gave a higher percentage of N in leaves, but it gave a smaller fruit width and length
compared to 5 and 10 day interval application. It should be concluded that the application of
mineral fertilizer should be done before 20 days after 2" flushing.

The outcomes of this research can be dissiminated to farmers who grow longan in
Thamai District, Chanthaburi Province for being the information on the appropriate fertilizer

application.

Keywords: Growth, Thamai District, Longan, Mineral Fertilizer, Yield, Flowering
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a J Y Y 3 A
MINMARNHIN 1 HaN15AATIZHANNLY U5 (ANOVA) ﬂ”luﬂ’ﬂllﬂ’n\‘]eﬂﬂﬂ‘lﬂﬂﬁlllfﬁﬂﬂhlq

50 11 YDININAADIN 1

Source SS df MS F Sig.
Treatment 2.340 11 0.213 1.955 0.087"
Error 2.394 22 0.109

Total 589.918 36

ns

NEDe INTANUUANANAUNADA

a J o { @
MIWMANUIN 2 HaNI5AATIZHANNLY 51 (ANOVA) ﬁ}mmmmﬂuaﬂﬂﬁmq 50 I

VDININARDIN 1

Source SS df MS F Sig.
Treatment 36.083 11 3.280 3.336 0.008**
Error 21.634 22 0.983

Total 6127.478 36
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= ~ 1 @ 1l A v oo W A ¢
UV UANULANANNUDYIWUUITIAYINNNADANTEAUANUIBOUU 99% (pS0.0l)

a 7 ) ¥ o o A
MINHNIANUIN 3 NaﬂTiﬁLﬂ51$Wﬂ31NLLﬂiﬂ5’Ju (ANOVA) ﬂ1uu1ﬁuﬂ‘lﬂﬁﬂmﬂﬂiﬂﬂ1|{lmﬂ

91¢ 50 71 YBINITNAADIN 1

Source SS df MS F Sig.
Treatment 35.970 11 3.270 1.795 0.117"
Error 40.088 22 1.822

Total 2398.343 36
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a 4 a 1
MINIMARNKIN 4 HaN5AATIZHANNLY 55U (ANOVA) @%u‘]ﬂ!ﬂ%ﬂﬂﬂﬂ ﬂsxmmaﬂé’f’m

NAI9INTIAGIT YBIN1TNAADIN 1

Source SS df MS F Sig.
Treatment 20347.222 11 1849.747 1.008 0.471"
Error 40381.944 22 1835.543

Total 2398.343 36

ns
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a J a ' J
MINMANUIN 5 HaMsAATIzHANULl s U (ANOVA) ﬁﬁu“ﬁuﬂ“ﬁ@ﬂ@ﬂ Uszinnaenaely

NAI9INIIAETT YBIN1TNAADIN 1

Source SS df MS F Sig.
Treatment 17572.222 11 1597.475 1.110 0.399™
Error 40381.944 22 1835.543

Total 72500.000 36

ns

neDe lulanuuanaunN1eana

a 4 a 1
MINMANKIN 6 HaN15AAT AN TU5IU (ANOVA) ﬁ?ﬂ%uﬂ%ﬂﬂﬂﬂﬂimﬂﬂﬂﬂﬂu%m

lu1899193519 815 VPIN1TNARDAN |

Source SS df MS F Sig.
Treatment 1113.889 11 101.263 1.194 0.346"
Error 1865.278 22 84.785

Total 3500.000 36

ns

NEDe INTANUUANANAUNADA
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a 4 v
MINMANUIN 7 WansAATIZANuulssiu (ANOVA) &%}”Iu%)ﬂflﬂxﬂ”liﬂﬂﬂﬂ@ﬂﬁaﬂﬁnﬂ

51915 30 U VOINTNAADITN 1

Source SS df MS F Sig.
Treatment 1664.255 11 151.296 0.786 0.651"
Error 4232.530 22 192.388

Total 170098.979 36

ns

NEDe INTANUUANANAUNADA

a J @
MINMARUIN 8 HanTAATIZHANNLsYIIU (ANOVA) ﬁ}Wu%@ﬂﬁgﬂWi@@ﬂﬂ@ﬂﬁa\‘]%Wﬂ

51915 35 U VOININAABITN 1

Source SS df MS F Sig.
Treatment 629.056 11 57.187 0.607 0.803"
Error 2072.056 22 94.184

Total 9444.403 36

ns

nede lulianuuana e un1eana

a J @
MINMARUIN 9 HaNTAATIZHANNL YU (ANOVA) ﬁ}WN%}@ﬂﬁgﬂWiﬂ@ﬂﬂ@ﬂﬁﬁ\‘]%Wﬂ

1A 40 TU VOINTNAADIN 1

Source SS df MS F Sig.
Treatment 608.147 11 55.286 0.906 0.550"
Error 1342.507 22 61.023

Total 5907.603 36

ns

nED9 INTANUUANANAUN DA
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a 4 v
MINIMANUIN 10 HanN15AATIZHANNLY 59U (ANOVA) ﬁ}Tu%)ﬂfJﬂgﬂ”liﬂﬂﬂﬂ@ﬂﬁﬂﬂil”lﬂ

FIAET 45 U VoINTNAADITN 1

Source SS df MS F Sig.
Treatment 378.737 11 34.431 3.391 0.007**
Error 223.371 22 10.153

Total 1347.454 36

aaa

= ¥U1eD9 VANUUANANN U1 BN wﬂlu INNANANTS ﬂ‘Uﬂ?ﬁJLG]S’EDJ‘L! 99% (p<O 01)

a d g
MINMANUIN 11 HansaAsIzHaNunlssiu (ANOVA) f"%u%jf)ﬂagﬂ15@@ﬂﬂ@ﬂﬂ\ﬂ‘iuﬂ

NAI9INTIAGIT VYBIN1TNAADIN 1

Source SS df MS F Sig.
Treatment 92.999 11 8.454 0.667 0.753"
Error 278.697 22 12.668

Total 322296.410 36

ns

nede lulianuuana e un1eana

a 4
MTIMANUIN 12 Wan1saasIzriaundslsiu (ANOVA) ﬁ’mmmﬂi’wwa UBINTT

naaean 1
Source SS df MS F Sig.
Treatment 1.410 11 0.128 8.892 0.000**
Error 0.317 22 0.014
Total 259.761 36

aaa

U199 VANULANAIN UL BEN wﬂlu INNANANTS ﬂ'lJﬂ’JﬁJL‘]S’E)iJ‘L! 99% (p<0 01)



56

a 4 {
MINMANUIN 13 WamsAaszaNuulsdsiu (ANOVA) ﬁ)”IIJf"I’ﬂllEJTJNa"U@QﬂﬁTIﬂﬂ@Qﬁ 1

Source SS df MS F Sig.
Treatment 0.934 11 0.085 9.079 0.000%**
Error 0.206 22 0.009

Total 212.032 36

aaa

111909 VANULANANN U BdN wﬂlu INNADNANTS ﬂ‘Uﬂ?HJLG]S’E]iJu 99% (p<O 01)

a L4 ¥ @ .
MITINIANUIN 14 Wan1sATIzHANLl 559U (ANOVA) ﬁ}mumuﬂwamﬁﬂmm

MINAaIN 1

Source SS df MS F Sig.
Treatment 39.376 11 3.580 6.936 0.000**
Error 11.354 22 0.516

Total 4085.483 36

v [

e SanuuandeiuesiefifedidyBimeadanissauniieriu 09% (<0.01)

a J <
MISIMANUIN 15 Han151AIIzANul 515U (ANOVA) ﬁ}mmmﬂgwmaﬂmm

A5NAADIN 1

Source SS df MS F Sig.
Treatment 0.091 11 0.008 2.568 0.029*
Error 0.071 22 0.003

Total 64.166 36

]
v o o aad

* 1999 VANULANAIN U1 BEN mﬂNﬁ'ﬂﬂﬂi%ﬁUﬂ’ﬂm%@ﬁu 95% (pS0.0S)
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a J a3
AT NNIANUIN 16 Wani1suasizanuudslsiu (ANOVA) ﬁ)TUﬂ'J1llEJT’JL3JaﬂleBQ

AMINAADIN 1

Source SS df MS F Sig.
Treatment 0.032 11 0.003 1.952 0.088"
Error 0.033 22 0.002

Total 54.236 36

ns

NEDe INTANUUANANAUNADA

a d 4
MTNMANUIN 17 Hansaasizianuulsdsiu (ANOVA) ﬁWHﬂ?WNﬁH1ﬂI@QLﬁ@ﬂJ@\‘]

MINAADIN 1

Source SS df MS F Sig.
Treatment 0.067 11 0.006 4.776 0.001**
Error 0.028 22 0.001

Total 11.724 36

v
0o w A

=KX A ' v 1 A o aaa v A o
NP UANVUANA NN UDYNUUYTIAYNNNADANTEAUAITULYDUU 99% (pS0.0l)

9

a J o o o 1 1
MT19MANUIN 18 Wan1siAIT1zraNund s (ANOVA) ﬁ'mumuﬂwaaﬂam%a

VDINTNADDIN 1

Source SS df MS F Sig.
Treatment 7.153 11 0.650 1.099 0.406"
Error 13.018 22 0.592

Total 263.309 36

ns

nED9 INTANUUANANAUN DA
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a 4 o ) 1 1
MTINMANUIN 19 Ban15ATIzHANNLY 55U (ANOVA) ﬁ'mmmuwam"lwa%a

VDININARDIN 1

Source SS df MS F Sig.
Treatment 507.619 11 46.147 0.785 0.652"
Error 1293.233 22 58.783

Total 26000.980 36

ns

NEDe INTANUUANANAUNADA

a d ¥ o o 1
MINMARNUIN 20 HaNI5AATIZHANNNY 59U (ANOVA) ﬁ}mumuﬂwam"laim 10 %9

VDININARDIN 1

Source SS df MS F Sig.
Treatment 912.553 11 82.959 1.602 0.170™
Error 1087.294 21 51.776

Total 14400.852 35

ns

nede lulianuuana e un1eana

a J Y Y ° A
MINMANKIN 21 WaN15AATIZHANNLYSU5IU (ANOVA) mummn’nwaﬂuaﬂwmq

50 T4 YPINITNAADIN 2

Source SS df MS F Sig.
Treatment 0.075 2 0.037 0.315 0.741"
Error 0.713 6 0.119

Total 199.846 12

ns

NED9 ITANUUANANAUN DA
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MIIMANYIN 22 Han15 1Az INLTU5Iu (ANOVA) Muanuenludleieny 5o Tu

VDINTNADDIN 2

Source SS df MS F Sig.
Treatment 1.615 2 0.807 1.062 0.403"
Error 4.559 6 0.760

Total 2075.594 12

ns

NEDe INTANUUANANAUNADA

a d 1 L3 (J
MSIMANYKIN 23 WanN1sAATIZHANNNs5U (ANOVA) ﬁ'mumuﬂ“limmmﬁlumlla

1918 50 U MSNAADIN 2

Q

Source SS df MS F Sig.
Treatment 6.127 2 3.063 1.160 0.375"
Error 15.848 6 2.641

Total 941.296 12

ns

nede lulianuuana e un1eana

a 4 a '
MINMANUIN 24 HAN15AUATIZHANNLY 15U (ANOVA) ﬁ1u“ﬁuﬂ“ﬁ’ﬂﬂ’ﬂﬂ ﬂiglﬂﬂﬂﬂﬂéjﬁu

NAIINTIAGIT YDINITNAQDIN 2

Source SS df MS F Sig.
Treatment 11004.167 2 5502.083 4.120 0.075"
Error 8012.500 6 1335.417

Total 62025.000 12

ns

nED9 INTANUUANANAUN DA
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a 4 a 1 1
MINMARNUIN 25 WaN15AATIZHANNLY U (ANOVA) @%u%uﬂ‘]ﬁﬂﬂﬂﬂ Uszinnaenaely

NAIINTIAGIT YBIN1TNAQDIN 2

Source SS df MS F Sig.
Treatment 11004.167 2 5502.083 4.120 0.075"
Error 8012.500 6 1335.417

Total 51025.000 12

ns

NEDe INTANUUANANAUNADA

a J a '
MSIEMARNUIN 26 WANISAATIZHANNNL 55U (ANOVA) ﬁﬁu“]fuﬂ“ﬁf]ﬂ@ﬂﬂimﬂ‘ﬂﬂ@ﬂ

w1 Ma991NI AT VYBINITNAADIN 2

Source SS df MS F Sig.
Treatment .000 2 .000
Error .000 6 .000

Total .000 12
Cliansasuonld

a J @
MIWMANUIN 27 WaMIAATIzHA NN 55U (ANOVA) f"%u%}@ﬂﬁgﬂ15ﬂ@ﬂﬂ@ﬂﬁﬁﬁﬂ1ﬂ

1A 30 TU VOINTNAADIN 2

Source SS df MS F Sig.
Treatment 95.638 2 47.819 0.579 0.589"
Error 495.696 6 82.616

Total 46777.745 12

ns

nED9 INTANUUANANAUN DA
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a 4 v
MINMANUIN 28 WaN15AATIZHANNLY 15U (ANOVA) ﬁ}Tu%)ﬂfJﬂgﬂ”liﬂﬂﬂﬂ@ﬂﬁﬂﬂil”lﬂ

FIAE15 35 TU VOINMINAADIN 2

Source SS df MS F Sig.
Treatment 174.689 2 87.344 2.015 0.214"
Error 260.141 6 43357

Total 1609.275 12

ns

NEDe INTANUUANANAUNADA

a J @
MIWMANUIN 29 WaMIAATIZHANNTUTIU (ANOVA) ﬁWu%@Uﬁ%ﬂWi@@ﬂﬂ@ﬂ‘ﬁﬁﬁﬂWﬂ

FIAE15 40 U VOINTNAADIN 2

Source SS df MS F Sig.
Treatment 88.053 2 44.026 1.502 0.296"
Error 175.895 6 29.316

Total 2783.691 12

ns

nede lulianuuana e un1eana

a J @
MIWMANUIN 30 HaNIAATIZHANNLLTYTIU (ANOVA) f"%u%}@ﬂﬁgﬂ15ﬂ@ﬂﬂ@ﬂﬁﬁﬁﬂ1ﬂ

FIATT 45 TU VOINTNAADIN 2

Source SS df MS F Sig.
Treatment 64.011 2 32.005 1.090 0.395"
Error 176.122 6 29.354

Total 1088.857 12

ns

nED9 INTANUUANANAUN DA



62

a 4 ?x‘a
MINMARNKIN 31 WamsaaT Izl su (ANOVA) @%u%ﬂﬂaxﬂﬁ@ﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂ

NAIINTIAGIT YBIN1TNAQDIN 2

Source SS df MS F Sig.
Treatment 10.174 2 5.087 0.165 0.852"
Error 185.504 6 30.917

Total 100268.232 12

ns

NEDe INTANUUANANAUNADA

a J {
MIIMANUIN 32 WamMsAATIzHANUIYIUIIU (ANOVA) ﬁﬁuﬂ'ﬂllﬂ%}NWa“U@\‘]ﬂﬁﬂﬂa@\‘]ﬂ 2

Source SS df MS F Sig.
Treatment 0.161 2 0.080 18.514 0.003**
Error 0.026 6 0.004

Total 72.632 12

v [

e SanuuandeiuesiefifedidyBimeadanissauniieriu 09% (<0.01)

a 4 {
MINMANKIN 33 HaMsIATIEHANNLYsU5 U (ANOVA) ﬁ’mmmﬂnwammmimamﬂ 2

Source SS df MS F Sig.
Treatment 0.117 2 0.059 19.913 0.002%*
Error 0.018 6 0.003

Total 57.340 12

aaa

. ¥U1eD49 UANULANANN U1 BdN wﬂlu INNADNANTS ﬂ‘Uﬂ’JHJLG]SE)iJu 99% (p<0 01)
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a 4 %‘ v !
MISNIANUIN 34 Wan15aAsIzHAINLY 515U (ANOVA) ﬁ'mumuﬂwamﬁamm

AMINAADIN 2

Source SS df MS F Sig.
Treatment 0.376 2 0.188 0.072 0.932"
Error 15.736 6 2.623

Total 1215.463 12

ns

NEDe INTANUUANANAUNADA

a J <
MISMIANUIN 35 Wan15AIIzHANu 559U (ANOVA) ﬁ}mﬂamﬂ%ﬂmaﬂmm

MINARDIN 2

Source SS df MS F Sig.
Treatment 0.001 2 0.000 0.062 0.941"™
Error 0.025 6 0.004

Total 22777 12

ns

nede lulianuuana e un1eana

a J <
MISINIANUIN 36 HaN15BATIZHANLY 559U (ANOVA) ﬁ}mﬂamﬂnmaﬂmm

NINAADIN 2

Source SS df MS F Sig.
Treatment 0.005 2 0.002 0.928 0.446"
Error 0.016 6 0.003

Total 21.176 12

ns

NED9 ITANUUANANAUNIIADA
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a &
A1T19NIANUIN 37 wamiamiwﬁmmuﬂiﬂsm (ANOVA) @9]}11!?1’31111(?1!1%9\1&!951]@\1

MINARDIN 2

Source SS df MS F Sig.
Treatment 0.010 2 0.005 2.803 0.138"
Error 0.011 6 0.002

Total 3.684 12

ns

NEDe INTANUUANANAUNADA

a J ¥ o o 1 ]
MINMANUIN 38 WaN15AATIZHANNLYTUTIU (ANOVA) 99]}1141!1W1Jﬂwaﬁﬂllﬁl@]@“ﬁ@ UBN

MINARDIN 2

Source SS df MS F Sig.
Treatment 0.199 2 0.099 0.614 0.572"
Error 0.971 6 0.162

Total 53.110 12

ns

nede lulianuuana e un1eana

a J o ° 1 1
MIS19NARNUIN 39 HaN15NATIZHANNLY 55U (ANOVA) ﬁ}mmuwwam"lamm

VDINTNADDIN 2

Source SS df MS F Sig.
Treatment 6.112 2 3.056 0.574 0.591"
Error 31.948 6 5.325

Total 4014.580 12

ns

neae  lulanuuana U aa
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a 4 %‘ o o !
MIWMARNUIN 40 HaN15AATIZHANNLY 15U (ANOVA) ﬁ)”I‘LJ“LJﬁ/i“LJﬂNﬂaflEJS’JiJ 10 ¥®

VDINITNADDIN 2

Source SS df MS F Sig.
Treatment 3.762 2 1.881 0.211 0.815"
Error 53.358 6 8.893

Total 637.400 12

ns

NPT JUTANULANAINNUNIIADA
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1 v
maemanuan 41 Bunadleniinldluscezuanluseu s1uam 2 s

. fJogas 46-0-0 flogas 15-15-15 ilogas 0-0-60
A13UNAD0Y L5 o s o s
NIN/AY NIN/AY NIN/AY

T1 - - -
T2 150 106 80
T3 58 106 80
T4 334 106 80
TS 704 106 80
T6 168 53 94
T7 116 212 54
T8 46 424 2
T9 150 106 28
T 10 150 106 186
T11 150 106 400

T12 150 212 80
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. R L
maemanuan 42 BunaileniinldluscezAanarudunuines

. fJogas 46-0-0 flogas 15-15-15 logas 0-0-60
A13UNAD0Y L5 o s o s
NIN/AY NIN/AY NIN/AY

T1 - - -
T2 450 480 440
T3 147 480 440
T4 1,057 480 440
TS 2,270 480 440
T6 528 240 500
T7 293 960 320
T8 0 1,920 80
T9 450 480 160
T 10 450 480 1,000
T11 450 480 2,120

T12 450 960 440
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