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Relationship between Carbohydrate and Plant Nutrients

and Optimum Carbohydrate for Flowering of Longkong

Jumpen Onthong1 Boonsong Krr:lisornporns.;un2 Pirun Tiraphat® and Sayjai Gimsanguar*u3

Abstract

Flowering of langkong {(Aglaia dookkoo Griff.) requires an optimum level of total non-structural
carbohydrate (TNC), and synthesis and accumulation of TNC associated with plant nutrients. Thus, the
relationship between TNC and plant nutrients, as well as the optimum level of TNC for flowering, was
investigated. Leaf and trunk bark of longkong were sampled at the pre-flowering and post-harvest
stages from 10 trees from 10 orchards for determination of TNC and nutrients. Flower ciusters were
recorded and used for evaluation of sufficient TNC and C : N ratio based on the high-flowering-tree
method (>150 flower clusters), compared 1o the boundary-line method. The resuits showed that bark
TNC at the pre-flowering stage was higher than at the post-harvest stage, but the leaf TNC of these 2
stages was not different. No clear relationships between TNC and nutrients was found, however, the
high-flowering trees also contained high TNC. The level of sufficient TNC, as well as the C : N ratio,
estimated from the high-flowering-tree method was consistent with that of the boundary-line method,
however, because it can classify TNC into deficient, low, sufficient and excess levels, the boundary-line
methad was recommended. The sufficient level of TNC in leaf and bark was found to be 52-84 and 137-
1582 g kg", while the C : N ratios were 2.16-2.69 and 10.80-13.64, respectively. For convenience and to
minimize the disturbance of the longkong trees, it is suggested that the middle pair of the second 4-5

month compound leaves should be used as the index plant part for TNC and C : N ratios.

Running title: Carbohydrate-nutrient relationship and flowering of longkong

Key words; Aglaia dookkoo Griff., nutrients, carbohydrate, C : N ratio, flowering
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11 0.10 nfu (m‘mﬁwﬁnu\iuﬂu) Futndu uas nIANaTAREIN (52 % viv) aet9ay 1.00
uAT 1.30 mL (ANAAL) 1t 20 Wi nrasusz lfuFunand 100 mL aransazand
n?ad i 1 mL WAZIAN 0.1% wiv Anthrone 1331619 5 mL (82a7el Anthrone W 14 M. H,S0,)
ﬂﬁ1ﬂoﬁqluﬁﬂ§ﬂugmuqﬁﬂ?:mru 80 °C{fluan 15 Wi Udealiifuudavinludadinas
aAnAUUEITiANE1IARY 630 nm. Fuaesididaanintnsiiiniines Reufusnsazans
wmsgnglaadudu 0-400 mg L' Sl idfsRidudaaiusegne
n1sitaTzdAINANNuS dndauaidirnsilBuunAndanlsrAnd anduiug
(correlation coefficient : r} 18451ABIMITUAAEEIAUAL TNC szudneluluuazlunifensu
AreaauAtdNLszAnSanduiustassinemisuas TNC sswdneluszaziausanaenuasnds
e TneldTsunsu SPSS for window version 10.01 (A, 2544) uanaaniuldvnsin
anduiug uarairansmnasnszanasendng TNC Lm:ﬁmmmﬂum
nawARsFulaenisilszama didays TNC uas C @ N ratio Wluuazu/@an
funaenasiniansildluscosrausanaanaedduiilfaenuin (UINN91 150 daRBAW) NN
ﬂ?:mmﬁhmmgmuw'ﬁfm‘;?:ﬁummﬁfmj’u 95 % lmtl4Tusunsn SPSS for  window
version 10.01 (F3dw, 2544) Lﬁﬂ’[‘ﬁiﬂu'ﬁqqmmgwmﬁmﬁu
nmamdaAannasgulaslfiduraueataya unisfasunandureueauen
(boundary fine} 184%ays launisRatsandeuanisnszanassudng TNC fusuiutesan
§uving (refative flower cluster) Tafhudanszrnsnaniladauiudufieennengean uaz C : N

ratio Fuduaugenanduing anfufindfeysfieguudureuauenifietiunaieauns
HUATALEAIANNF IR T NI LT RAaNAL TNC URZSNuUTBABNAL C:N ratio ud
AMUATIINALARY (deficient) B (low) WAZIRENE (sufficient} taeilEA1 TNC 3@ C : N ratio
A liTiSueudemenduing ludaa <60, 60-80 uax 80-100 % FNANFY EruFuszdufinan
[fune (excess) ARANTLINATINAY TNC WAz C ¢ N ratio RGN IaaINataanaanasnss (a¥

AT UWALILTYT, 2546 ; Schnug et al., 1996)

HAaNTIAK\KaY

1. aAnndunusrasadlulamsauatarnaims seuindlulunasilfenfusainas
Anadniuessafiulawen (TNC) sewdnalulusazlunldansuiiauduiusiu o
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0.229*) uenanntiu fanudrrouadnduressigems enduwnniiFen) Wlnuauden

1 W
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srarvdaiufe douaudnduresinuna Feon waaFon uazuuniidoy sevdnaluluuss
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Table 1 Correlation coefficients of carbohydrate and nutrients between leaf and bark of
longkong at pre-flowering and post-harvest stage. (** * ™ = significant at P=0.01,

0.05 and not significant at P = 0.05 respectively)

Stage Correlation coefficient of carbohydrate and nutrient between leaf and bark of longkong
Carbohydrate N p K ca Mg
Pre-flowering (n=87) 0.229** 0.387** 0.579* 0.149™ 0.044™ 0.220*
Post-harvest {(n=187) 0.701** 0.245** 0.341™ 0.213* 0.296* 0.01%"

2. anudunusraailulamsanazainainisszningluszeznauaenAanuaEnas

& o &
AULNEIRARAS
o w - = = o el '
Audinduressnlulnnau veaneda Inunaden uasifan uasuunilionssuing
srtznausanaanuasvadfuinanani A nduwusiu valuluuarluidaensy (Table 2)
Tagnudisinaimnsluddensiuiiassraciinouduwusiugandinsdiluly wsliny

 AnuAuRUsae9AnT L laesa UL e N AUs e M LS IaUBANARNLATVAAA LN LI NALIAR

Table 2 Correlaticn coefficients of carbohydrate and nutrients in teaf and bark of longkong
between pre-flowering and post-harvest stage. (** * ™ = significant at P=0.01,

0.05 and not significant at P = 0.05 respectively)

Plant part Correlation coefficient of carbohydrate and nutrient between pre-flowering and

post-harvest stage

Carbohydrate N P K Ca Mg
Leaf {(n=187) 0.286™ 0.383* 0.464* 0.17¢6* 0.439™ 0.166*
Bark {(n=100) 0.086™ 0.651* 0.587* 0.302* 0.425* 0.660™

3. AvwmdRnAussEndnrdlulansauassgaimsuly
ATINENAUTTININ TNC  wazarmaimas Inisnssateidunuusuvdey (Figure 1)

' <4 d} = [ , ' h T X ::
na1Ae WaRATUIAMNENAUTUUEUIALEAEN WU ANENduIae TNC welustas
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Figure 1 Scattered plot diagram between leaf carbohydrate and nutrient (N, P, K, Ca and

Mg) of longkong at pre-flowering and post-harvest stage
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4. milulawmsauazdndiuraspilulamsaselulasisulvluuasilfanaainas
mflulanss (TNC) lundasduuansnafuminiciluwazluaendu lagiideds TNG
Tlulussezieuanaan (59.92 g kg') IndiAssiulussasndaduBeonanan (64.74 g kg
lurnusfiFaie TNC Tuildendugandtluludszunns 1.5 win (Table 3) InafAadnees
NG Tunlaanluszasneusanaan (142.63 g kg') qqndw:ﬂxtﬁm‘r"{m (106.56 g kg'') FAian
fi']d’mmumfaqm‘ﬁu'lmms‘mﬁ‘lﬂﬂﬂlugﬂfﬂa‘m'ﬁ‘wﬁiﬂ‘l.u'immuﬁ'wum (C 1 N ratio) Waluly
(0.28-5.75 luszazniananaan uas 0.74-6.48 luszasndafiuiien) uazwaan (1.46-19.15 1y
srtiznauanAan Lay 0.90-35.91 'luﬁ‘:ﬂ:uﬁuﬁmﬁ‘m) TBIUARTFULANANUNAN (Table 3)
{nuAaaeTes C : N ratio Wlusruzriausanmen uazsundufLIfe WinAy 2.58 uas 2.77
iy Wanziiredaees C ¢ N ratio lunfBeniiAgandnlulutszana 3-4 vih ndnde
Anafeees C o N ratio luilfsnlussazreussnaen uazssasudafiufan winfy 10.03 uas
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Table 3 Carbohydrate and C:N ratio in leaf and bark of longkong tree at pre-flowering and

post-harvest stage

Stage Observation Piant part Range Mean + SE
(n) (Minimum — Maximum)

Pre-flowering 220 Leaf carbohydrate (gkg') ~ 6.65 - 116.09 59.92 + 1.22
220 Laef nitrogen (g kg''} 15.83 - 33.07 23.88 +0.22
220 Leaf C:N ratio 0.28-575 258 +0.06
130 Bark carbohydrate (g kg') 18.82 - 197.98 142.63 + 2.43
130 Bark nitrogen (g kg'") 7.46 - 2495 15.06 + 0.30
130 Bark C:N ratio 1.46-19.15 10.03+0.28

Post-harvest 187 Leaf carbohydrate (gkg')  19.59 - 133.75 64.74 +1.72
187 Leaf nitrogen (g kg) 14.06 - 33.78 2411+ 027
187 Leaf C:N ratio 0.74-6.48 2.77 +0.08
187 Bark carbohydrate {gkg')  15.45 - 304.10 106.56 + 4.39
187 Bark nitrogen {g kg™ 7.54 -2452 14,14 + 0.25
187 Bark C:N ratio 0.9-359 8.13 + 0.40

5. Anssgumilulaasauacdndiussuiaflulamsadalulasau
RinnsUssdiuAn TNC ke C @ N ratio Ansiuviaanaanann (high flowering tree) wuan

TNC Rimmnzan iy AosilAn 57.86 - 62.04 gkg ' uaslufensiumasilan 140.05 - 148.31
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g kg &WFUAY C : N ratio ﬁmm:auiuluuauﬂ%‘anﬁu Af 2.48 - 2.70 4ax 9.90 - 10.89 g
kg' MINRIAU (Table 4) Tmﬂﬁﬂﬁ'lﬁﬁ'lné’Lﬁmﬁuﬁm?ﬂ?uﬁuimﬁmﬂ%l,é{wnﬂume'}'Im;Jjﬂ
(boundary-line method) (Figure 2) #itlszifiuramuiduduees TNC Rimunza (sufficient) Tuly
uwazienduld winfu 51.70 - 63.53 uax 136.88 — 151.75 g kg 'mmddy Waned C : N
ratio mnzan luluuaziAendu A 2.16 - 2.60, 10.80 — 12.64 g kg’ atinlsfiny A5 l4du
JOUIARINNINAEAATEAITEY TNC Uay C @ N ratio Thisedanauaau fn ioane wazann

Wull (Table 4)

Leai Bark
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Figure 2 Relationship between flower cluster and carbohydrate and fiowei cluster and C:N

ratio in leaf and bark of longkong at pre-flowering stage
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Table 4 Optimum carbohydrate and C:N ratio in leaf and bark of longkong at pre-flowering

stage estimated by high flowering tree and boundary-line method

Plant part High flowering tree Boundary-line method
{(n=57) Deficient Low Sufficient Excess
Leaf carbohydrate (g kg 57.86 — 62.04 < 30.87 39.87 - 51.70 51.70-6353  >6353
Leaf C:N ratio 2.48-2.70 < 1.64 1.64-2.16 2.16 - 2.69 >2.69
Bark carbohydrate (g kg 140.05 - 148.31 <122.02 122.02-136.88 136.88-151.75 > 15175
Bark C:N ratio 9.90-10.89 <8.95 8.96 -10.80 1080 -12 64 >12.64
FaTed

a e 3 -
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