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Abstract
Background and Obijectives: Puntioplites proctozystron (Cyprinidae) is an ecologically and economically
important species inhabiting the riverine floodplain ecosystems of Phra Nakhon Si Ayutthaya Province, Thailand.
Its high abundance and broad spatial distribution underscore its central role in nutrient cycling and energy
transfer within these dynamic, flood-pulse—driven systems. A detailed understanding of its dietary composition,
foraging behaviour, and functional morphological adaptations is essential for informing conservation initiatives
and developing sustainable fisheries management strategies. Given the pronounced variability in resource
availability across seasons and life stages, this study was undertaken to examine the feeding ecology of
P. proctozystron in a comprehensive manner. Specifically, the research investigates feeding patterns,
characterises the morphology of the feeding and digestive organs, and documents shifts in dietary composition in

response to two major ecological factors: ontogenetic stage (juvenile versus adult) and seasonal variation (dry
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versus rainy season). The findings aim to clarify the species’ trophic guild and elucidate its adaptive mechanisms
within the Ayutthaya floodplain ecosystem.

Methodology: A total of 108 specimens of P. proctozystron were collected from eight sampling sites located in the
Chao Phraya River, Noi River, Lopburi River, Pasak River, and the Bang Ban floodplain (Bang Ban District,
Ayutthaya Province, Thailand). Sampling was conducted during the dry season (April 2023) and the rainy season
(July 2023). The specimens were classified into juvenile (n = 75) and adult (n = 33) stages. All samples were
examined to determine feeding patterns, feeding-related morphological structures, and digestive tract
characteristics. Gut content composition was analysed using the frequency of occurrence method. Differences in
the occurrence of food categories between life stages and seasons were statistically evaluated using the
chi-square test at a significance level of 0.05. The resulting data were subsequently used to elucidate the species’
dietary diversity and infer its adaptive feeding strategies within the floodplain ecosystem.

Main Results: Morphological examination confirmed that P. proctozystron exhibits clear adaptations for benthic
feeding, as indicated by its subterminal to inferior mouth position. Pronounced morphological plasticity was
observed in the digestive tract across ontogenetic stages. The intestinal length to standard length ratio (IL/SL)
was considerably greater in adults (1.73-3.12 SL) compared with juveniles (1.68-2.53 SL). This progressive
increase in relative gut length supports the classification of the species as an omnivore, reflecting an enhanced
capacity to process plant material and detritus, which are fibrous and comparatively low in digestible nutrients.
Analysis of stomach contents revealed three primary food categories consumed across life stages: macroalgae,
detritus, and plant fragments. However, notable ontogenetic dietary differentiation was detected. Juveniles
displayed a broad, generalist feeding strategy, exploiting both pelagic and benthic microhabitats. Their diet
comprised high proportions of macroalgae, detritus, and plant fragments, with a distinct reliance on zooplankton,
particularly copepods, which occurred frequently in juvenile digestive tracts but were largely absent from adult
samples. This pattern indicates a size-dependent shift away from pelagic planktonic resources as individuals
mature. In contrast, adults shifted predominantly to benthic foraging, reflected in the substantial increase in
consumption of larger benthic invertebrates. While macroalgae, detritus, and plant fragments remained core
dietary components, adults exhibited high frequencies of polychaetes and oligochaetes—dietary items nearly
absent in juveniles—demonstrating an enhanced ability to capture and digest larger, nutrient-rich prey. Seasonal
variation exerted a significant influence on adult feeding patterns. During the dry season, when receding water
levels concentrate benthic resources, adults displayed markedly increased predation on benthic macrofauna,
with ostracods (81.3%F), polychaetes (68.8%F), and oligochaetes (43.8%F) dominating the diet. None of these

prey items were detected in adult samples during the rainy season, suggesting that high water volume disperses
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benthic organisms and expands available foraging habitats, thereby altering prey accessibility. In contrast,
juveniles showed peak dependence on detritus (91.8%F) during the rainy season, likely reflecting the seasonal
influx of allochthonous organic matter characteristic of flood-pulse systems.

Conclusions: P. proctozystron inhabiting the Ayutthaya floodplain can be conclusively characterised as an
opportunistic omnivore—detritivore exhibiting substantial dietary plasticity. This flexibility enables the species to
adjust its feeding spectrum in accordance with resource availability shaped by ontogenetic development and
seasonal hydrological fluctuations. Morphological traits, particularly the inferior mouth orientation and the
pronounced ontogenetic increase in the intestinal length to standard length (IL/SL) ratio, play a pivotal role in
supporting efficient benthic foraging and the processing of its primary dietary components—macroalgae, detritus,
and plant fragments. The species demonstrates a distinct ontogenetic trophic shift, transitioning from a juvenile
diet reliant on pelagic zooplankton, especially copepods, to an adult diet dominated by larger, nutrient-dense
benthic invertebrates such as polychaetes and oligochaetes. Seasonal dynamics further shape feeding
strategies: juveniles and adults exploit abundant macroalgae and detritus during the rainy-season flood pulse,
whereas adults capitalise on the increased concentration and accessibility of macrobenthic fauna during the dry
season. This adaptive trophic flexibility underpins the species’ ecological success in the highly variable riverine
floodplain ecosystem.

Keywords: Puntioplites proctozystron; feeding ecology; diet composition; riverine floodplain;

Ayutthaya Province
*Corresponding author. E-mail: natthakitt.t@rmutsb.ac.th
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Table 1 Number of Puntioplites proctozystron specimens collected from eight sampling stations, categorised by

ontogenetic stage and season

Dry season Rainy season
Sampling Station Total
Juvenile Adult Juvenile Adult
St1 (Bang Kung canal) 8 1 10 2 21
St2 (Sai Noi subdistrict) 3 0 8 1 12
St3 (Bang Hak subdistrict) 0 0 12 0 12
St4 (Thang Chang subdistrict) 4 12 2 7 25
St5 (Suan Phrik subdistrict) 3 0 3 3 9
St6 (Pak Chan subdistrict) 0 0 2 0 2
St7 (Bang Bal canal - Saphan Thai) 3 2 4 0 9
St8 (Bang Bal canal - Phra Khao) 5 1 8 4 18
Total 26 16 49 17 108
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Table 2 Morphological characters and digestive tract measurements of Puntioplites proctozystron in the riverine

floodplain of Ayutthaya Province

Juvenile Stage Adult Stage
Morphological characteristics
(n=75) (n=33)

Standard Length (SL) (cm) 10.97+1.87 (6.0-14.3) 18.43+1.25 (16.4-22.0)
Head Length (HL) (cm) 3.06+0.51 (1.7-4.0) 7.90£12.20 (4.1-5.5)
Body Depth (BD) (cm) 4.6+0.97 (2.0-6.6) 8.15+0.61 (7.2-9.5)
Body Width (BW) (cm) 2.10£ 2.18 (0.6-1.2) 2.94+0.35 (2.6-4.2)
Width of Mouth Gape (MW) (cm) 1.18+0.23 (0.6-1.7) 1.49+0.19 (1.3-2.0)
Mouth Height (MH) (cm) 1.20+0.25 (0.6-1.8) 1.70+0.18 (1.3-2.0)
Intestinal Length (IL) (cm) 22.44+3.51 (11-27) 47.21+5.74 (34-53)
Intestinal Length to Standard Length Ratio 2.05+0.20(1.68-2.53) 2.57+0.30 (1.73-3.12)

Note: Data are presented as mean + SD, with the range (min-max) provided in parentheses

2. ANAUTENBUAI17 TN INIAUA I 7BN AN TN

v v
o

N139LATIZHRIAL I2NALRMNTINNUARe1 TRl aNNTala P, proctozystron ANUIWTAL 108 Fd NuW1m
ANNENEEA (TL) luga9 8.2-27 I URLNAT WUBIUIT 11 nqu auieaunlug] (macroalgae) Wua u1Inguuan
ﬁwumnﬁz@mﬁmwﬁ‘lummuL‘viﬁﬁ“‘u 94.4% 3B4ANNIABTNNAUNTEANT (detritus) LazFudiuresie (macrophytes)
WAL 75% WAL 66.7% ANNAIAL mmiﬁ“\amm@'uLﬂw,mzdmﬁmiﬁmmnﬁﬂ (plant-based) WAZIINBUNTUANT
(detrital sources) AN HBILN au1sngudnduiinau laun aeansiaan (ostracods) INARAR (polychaetes) Laz
unasinaudninanlafines (copepod) HAINANEILANIWLLYINGL 30.6%, 10.2% UAZ 8.3 % ATNANALI Anuldimauin
(oligochaetes) uageLAga (gastropods) FUAILTOIUNAY (insects) Fudauilan (fishes) LALMLNN BN (sponge

spicules) WULRIINAL 6.5%, 5.6%, 4.6%, 3.7% Waz 1.9% ANNAAL
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3. ANALTENBLRI1T TN INANAIUITUENLIAINT SANANTINT S N1 76511 [l

AINNTANHIBIAUIENAUBINNIUDILAINTLTITINNARIUIU 108 A9 TIuLmINT9szezn1RL Inaanitly

2 nguaue lun nguilatszazdagu (juvenile) Anuaw 75 A waznguilatscazlnAnds (adult) a1uau 33 69

q

o

(Table 3) wudnausraauia g daud luniemugegansludainseissasdauuazanssdasrevinsnde

o

o '

Tnanuludainsesiassasdagumingu 98.7% uaranadlulainsedascaclasinde (84.8%) atneltiad1Anymneads

°o o aa

(p<0.05) TINAUYTHATLAZTUAIUIDINTIN L TRIAIN LA TR AN asa s 19l d Aty 19alia (p<0.05) Tudanssay
nsvlszazTmfndaidun TnanwusndurissansuasTudouassialunivfiuemisseslainsesivssaydagumny
84% WAz 74.7% ANaAL uaziAtanaslulainsziasrasIndndainiy 54.5% uaz 48.5% AINAIAL B1MNINEN

nivthsunanesanreauarvetlpganuk RN ludanssdesrarindallameudiudansvadessas
iﬂjumﬂﬂﬁmqmmnrimmmﬁﬁ (p>0.05) TﬂﬁwmwuL@Wﬁ:‘luﬂmmgﬁﬁwﬁﬂ@'u YULNTUAIUTDILNAS TUAIU
Uan uazunavasihnueniz luniafuvemszestanseivszazdaiu duiuinaanuazldinauimuenislulan
nevlsszaslnAnds

4. 99A172N118991117 [N 1NIANBIMI79891/AINILINAINGANIA

N133AIEURINLANG19TedeALszNaLa TR g AN slungusnettelaniiusau sl
lunguasanuan 42 /3 (sznausaeilanssazdagu 26 A wartanszazlnfudy 16 sv) uazluggruaiuau 66 fa

(Usznavsiailanszazdagu 49 fa wazlanszazlafinde 17 69) (Table 3) nanisAnnudIa uszawalunjily
mmwﬁﬂ'ﬁﬁmw?@mm%mmq@ma TnenwulugaangeluiAngendngguated 19l d1ATYNNada (p<0.05) winriy
97.0% WaY 90.5% MNANFL TB4AINIAR mn%um’?‘fﬂmaﬁﬁiﬁqﬂuqqﬂu (83.33%) mnndﬂuqqué’q (61.9%) LU
mumm?qu%uzimmmﬁmﬁmwﬁlslum?wuqqLL&iTﬂﬁﬁqquLmemmmaﬁ (p>0.05) $21d9ANA BIWNININGRT
WiAunLeeansIAaAlA1aAaININ LAY (15.2%) Lﬁmﬁﬂuﬁmqm@ué’ﬁ (54.8%) Tnaanuayldimeurimwuann
Nz lUTNnAUAY (26.2% WAL 16.7% ANNAIAL) nearRes tafinen Fudiureaunad LazTudiuTeslanutias
wazlifipanuAnsNeiusEndNeggnIa (p>0.05)

5. MaulAnuulavesAtszneye s lun1uAueIIIIesaInszaianTNsssen iy luusasggnia

avAlsznaurete mslunaatemsresdainszdalneanuuneenauszaznsiALInuazggnia (Table 4)

WAz Figure 1) WARNBIMNINGNUAN 5 nguiwLszudslanselaszezdafunariainszlaszasinsinda ludasg quds

'
oA

uaz wud1@1‘1/1'1mmﬂmnszﬁwwﬁﬂguwﬁmw?ﬂumiwuqqﬁﬂuq@LL@%’Q wazngiu ldun amdaawinlugy
Wi 100% UAY 98% MINFNFL 78909 ARTNNBYBANTUALTUA TR T Tnagndunzaansnylungudstiasndd
AL (69.2% Uaz 91.8% AINATAL) 2eaRT AR ANL WL ALAININNINGRHY (38.5% UAY 18.4% AINATAL) anuziila
ﬁwmwu”luq@uﬁqﬁmﬂth@ﬂ]u (7.7% WAz 14.3% ANNAIAL) ot AguarN e WL LN e N394
danszlasrazdafuanizluioengelu %umwﬂmLLumLmz?gumummﬂmwuf?\iq@LL@”@LLMQ@Nuu&iﬁmmﬁllumi

wumn sl ntgalutainszdeszasininda ludasgguds Idun esansnen winiu 81.3% saeaanife
e ——
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gwirerwnelug WERR TnBuriuans Tudiusesite wazldiAewin windu 75%, 68.8%, 50%, 50% uas 43.8%
mxa1AL Tnasaansaeanuanaluggi (5.9%) IneTnARRua A Reurin linu lumafenmsreqtlainszls
seaelnindelutdaengeu m'qumwé']mmmlunjwmﬁu%u‘luqqdu (94.1%) uenanniwuvesdifeafipaudlunig
wuLﬁu%ﬂuﬁqqq@t]mﬁmﬁﬂuﬁuq@uﬁd (11.8% WAz 6.3% ATNAGL)

Table 3 Frequency of occurrence (%F) of food items in the diet of Puntioplites proctozystron, comparing on to genetic stage and season

Ontogenetic stage Season

Food Items Juveniles Adults Dry season Rainy season

(n=75) (n=33) (n=42) (n=66)
Macroalgae 98.7° 84.8° 90.5° 97.0°
Detritus 84.0° 54.5° 61.9° 83.3°
Macrophytes 74.7° 48.5° 66.7° 66.7°
Ostracods 25.3" 42.4° 54.8° 15.2°
Polychaetes 0 33.3 26.2 0
Oligochaetes 0 21.2 16.7 0
Gastropods 4.0° 9.1° 9.5° 3.0°
Copepods 12.0 0 4.8° 10.6°
Insects 6.7 0 4.8° 4.5°
Fishes 5.3 0 2.4° 4.5°
Sponge spicule 2.7 0 4.8 0

Note: Different superscript letters within the same row indicate significant differences (p < 0.05) between groups within each

category (between Juveniles and Adults, or between Dry and Rainy seasons)

Juveniles

I Dry seasen

W Ralny sssson

% Fraquency of Ocourance

Macralgse  Defilus  Mscrophyles  Ostecods  Gestopods  Copepeds

100 Adults

% Frequency of Occurence

Mscrosigse  Deritis  Macrophytes  Ostacods  Gastopods  Polychastes  Oligachastes

Figure 1 Comparison of frequency of occurrence (%F) of food items among ontogenetic stages and seasons. Different letters above

the bars indicate significant differences (p< 0.05) across the four compared groups (Chi-square test).
e —
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Table 4 Frequency of occurrence (%F) of food items in the diet of Puntioplites proctozystron by ontogenetic

stage and season

Juveniles Adults

Food Items Dry season Rainy season Dry season Rainy season

(n=26) (n=49) (n=16) (n=17)
Macroalgae 100° 98 75° 94.1°
Detritus 69.2° 91.8° 50 58.8°
Macrophytes 76.9° 73.5° 50° 47.1°
Ostracods 38.5° 18.4° 81.3° 5.9°
Polychaetes 0° 0° 68.8° 0°
Oligochaetes 0° 0° 43.8° 0°
Gastropods 11.5° 0° 6.3° 11.8°
Copepods 7.7° 14.3° 0° 0°
Insects 7.7° 6.1° 0° 0°
Fishes 3.8° 6.1° 0° 0°
Sponge spicules 7.7° 0° 0° 0°

Note: Different superscript letters within the same row indicate significant differences (p < 0.05) among all four groups for each

food item

Discussion
= a o o dl a 1 o a o 1
mi‘ﬂnmgﬂLmuminumm@menwmzmmm’mumiﬂummawum dannszadalmwudsdanuuy

1anans (subterminal / inferior position) AnLdulainiusuiuiesindundn Tnadnisasuulasglsednwue

gaandeaci it lun1siuenusilemuinannsresasudsra s Indnde Mun1 SR NIUIBIANNENUBIAIUIR (HL)

Q. a

ANTNANTRIAF (BD) M2HNNI19U84A1A7 (BW) ARINNA9a89LN (MW) mmqwmmﬂ (MH) bazAMNeN2284

a1l (L) Insavnaan ldiWeuiuaueanimsg U (IL/SL Ratio) TudainsyiaszazdauiiAnlugag 1.68-2.53 i

a

iseRlAALYINGL 2.05£0.20 wWin Apatflungulaninuisiauazdnd (omnivores) d9azfipannenaaasanldiloiiay

AUARNNENIAIFAININNGT 1-3 11 (Yan et al., 2025) mmmqﬁﬂzﬁﬁﬂuﬁ’um’mmqmmcgmsluﬂmm:ﬂﬁ:m

i v
= o

TAnSawulwdag 1.73-3.12 HA1easvindu 2.57+0.30 win aalutlaniiuianauazdndsmsmunii n1elA a9

'
o v o o

ga4an N NTL vl A nsvalarza s InAndeunislsusanduiusiunisludndnanunso NG LasAvann way

'
o o o A o o a

Tnawialiludomanenainiisaululan ladndaas duiusivensddndouaasivavisesnausadngngean 1asain

4

rasldanldnenaulunistdesuazgadneimsniiduloguazinniAnialnguinissn (Kramer & Bryant, 1995,

q

Petkar & Shaikh, 2025)
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3 1
= v o o ' a

neild3ssandaga (pooled data) annynudiaudn e lidanuausaat WA aswasanis

[

£
ANNT

1 v
al

AATIZINNADT A T9a1a AN IUsTINUR (spatial factors) AMNANINUIARBANA WANFANTLIBILNL LAATANE

1 < v = Yo o v @ X2 o o v a al o a o o 1 o
agalsfimudayanlasudensuanaliiiudsgUuuunislfudasunisiiuanmsidnauuasinnnudndn lutaadbuay
fgnIanenaiy aadlsznauemslumiaiuemsinasnaestlainszisssardafuuarainsvlsssayininddan
Tnegnuamsaauialugy 4naunzeans uaziudausesiaiuauisnan (main food ) $aRMaNLBIMNINGARTILN
a aa ' - o = = ¥ = iy Y
AunanaadninAen wazinaan nguunastneudndwanlainen ldinouun nesdnes Tudiuseaunas Tudiuilan

¥ y v o s A - oo da 2
wazrnNesinLdRdaules aanAaeenUN1IIANERNAINEINITAIUEIMNITI8YUa NFE e na AT NI nU AN LAY
= o/ & 1a =l o o a o ] U = 90’ . 1 a = RI dl 90/ Aﬂl a A a QI
Wrwardnd winuiidunan Inednnudatsiinedaeg launaesivainvretusnadunainaniiiie iuitunas
NN WaTaINIEANNN U RIUNTNEYNT FINTINUTINAUYTEANT ARTUTNAUNINADEATIADA WNAY WATLNAITABL
o & o Ao A ~ \ - v a a Y
#nT Uanzfadudan i wkensn0@euasLauunedaansada1 i snnwnadin e leasna il sy @nanin sauiantiy

v &

Tunauan (pharyngeal teeth) N4 lun1suauazanamsidinssasrsudavidodulogananiauazaing sauisdns

|
¥ a

wihAundlaenuiswaneeanspaauaznatiiien (Kunlapapuk et al., 2016; To-orn, 2021)
ﬂmﬁma‘LﬂﬁﬂuLLﬂquﬁﬂiiumimmmﬂm:gﬂLmumaﬁummimm:ﬂxmilﬁuim (ontogenetic dietary
A 4 e o Y 2 o 4 -
shift) TeazinisiasuulasgUseaneuzpzusing  muvisniadaeuilasedensnldlunismeiisuaznisnuenmng
(Gerking, 1994; Blaber, 2000) ﬂmﬂixﬁwwxﬁfa@'uﬁummwmﬂummﬁmﬁﬂumaﬁﬂLLmu?mmﬁuﬁmﬁﬂ
wua v sdaulun ludndaulndimesiupaamiaauinlung anaursaans wardudiunesig (98.7%, 84% uns
74.7% eua161) TuruReaiuinsNIasaInIsaINuaaun AL nUeMIINgNARTinAunIneaanIAen uNAar
naudninanlaiinen neadAen Tudiusesiuas Fudiuaesdan waznuiuvesnlunaaue uisaesdainszads
o v ] o I3 o a 1 a di a o o o
seavdogusag doulanszilvszaslafndanuamslinanuaraatiaieauiulasyazdugu Tnatainsedissas
Tindaasivamiaawnlig) mnduvseans uariudourasiniiuanaman sauisnunguanmsdnduiifunen
aal A %; a QI dg/ tﬂl = [ o o 1 o =3 o
anans1Aan INaAR 1&neun uazresd e isawlamsuiulainszdessazdaiu Tnatlanszdvscaslnfinds
WiwaninAuuFnuiuiasdunanuas TS uaR U RENTUN N1sRLaMIANNANaUsaa g 1N
Burans uasdudourasivaanadluniaiuemstestlainselissasnfnds uaznunguaanandndutinaunan
= aa A %’ QI d?-/ =® ¥ =K o o tﬂl dld
aagnsAan vaaldnag Waas uayldinauuninau wassisaonuatunsnlunisidntsamsuazapnisiumeiang
n e daunamunguensunasineudndnaniafinasennz ludainssliszazdafunanatianisiania s
. « o d o X oo ¥4 &
wanunadineuaeslatawsdnieuilaswiiuauisnuianiuissiniala na
4 . o 2 . - Y "
nsasuudasesAtszneuainisrestanin szl uananauegiusrasnaAuin LA UggnIanIe
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a
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v
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Conclusions
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