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Abstract
Paddy field is an agricultural ecosystem that has been associated with the Thai way of life for a very long
time. Cultures and lifestyles of Thai people in different areas lead to their own styles of rice farming such as
conventional rice farming using chemicals and organic rice farming which is generally believed to promote
biodiversity and human health sustainably. However, study of species diversity of non-crop plants in organic
paddy fields in Thailand is limited. Therefore, this research aimed to study the diversity of non-crop plants in an 8 rai

of organic paddy field using parachute rice transplanting technique, located in Don Tum district, Nakhon Pathom
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province. The survey was conducted in 2 planting seasons, from January to December 2015, in flooded areas and
levees (earthen dykes) for every 2 weeks. For the survey of flooded areas, 6 plots with the size of 0.5 m x 2 m
(each) were used. They were 100 m apart from each other. On the other hand, observation survey was used for
levee survey. From the survey, a total of 28 families and 61 species of non-crop plants were observed. In the first
planting season (January to May), 9 families and 17 species were found in the flooded areas while 18 families and
40 species were found in the levees. In the second planting season (August to December), 10 families and 16 species
were found in the flooded areas while 20 families and 45 species were found in the levees. The dominant species
in the flooded areas was Cyperus difformis L. and in the levees was Urochloa mutica (Forssk.) T.Q.Nguyen. The
Sorenson’s similarity coefficient indices between non-crop plants found in flooded areas and levees was 25.35%,
between non-crop plants found in flooded areas in planting season 1 and planting season 2 were 78.79%, and
between non-crop plants found in levees in planting season 1 and planting season 2 were 80.0%. The most
abundant plant family was grass family (Poaceae), which 11 species were found, followed by sedge family
(Cyperaceae), which 8 species were found. Plant biodiversity data in organic paddy field provided from this study
will be useful for planning the sustainable management of organic paddy field ecosystem in Nakhon Pathom

province and nearby areas, resulting in an equilibrium between agricultural productivity and conservation.

Keywords: Organic paddy field, Non-crop plants, Species diversity, Flooded area, Levee
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Figure 1 Study site and field investigation
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Table 1 The diversity of non-crop plants in flooded areas and levees in two seasons

Survey locations Season 1 Season 2
(Jan-May) (Aug-Dec)
Families Species Families Species
Flooded areas 9 17 10 16
Total in flooded areas 12 Families 20 Species
Levees 18 40 20 45

Total in levees 21 Families 51 Species

Total in all areas 28 Families 61 Species

Table 2 Families and species of non-crop plants species in flooded areas and levees in two seasons

Families Species Status Flooded areas Levees
Season 1 Season 2 Season 1 Season 2
(Jan-May)  (Aug-Dec) (Jan-May) (Aug-Dec)
Acanthaceae Ruellia tuberosa L. Iw - - v v
Aizoaceae Sesuvium portulacastrum N© - - - v
(L)L
Amaranthaeae Amaranthus spinosus L. 1© - - - v
Alternanthera sessilis (L.) N© - - v v
R.Br. ex DC.
Gomphrena celosioides W - - v v
Mart.
Araceae Lemna perpusilla Torr. 1© - v - -
Apocynaceae Calotropis gigantea (L.) N© - - v v
W.T.Aiton
Asteraceae Cyanthillium cinereum (L.) N W - - v v
H.Rob.
Eclipta prostrata (L.) L. 1© - - v v
Sphagneticola trilobata (L.) 1© - - v v
Pruski
Tridax procumbens (L.) L. LW - - v v
Azollaceae Azolla pinnata R.Br. © v - - -
Basellaceae Basella alba L. N - - - v
Commelinaceae Commelina diffusa Burm.f. N - - v v
Convolvulaceae lpomoea aquatica Forssk. N v v v v
Merremia hederacea (Burm. N© - - v v
f.) Hallier f.
Cucurbitaceae Coccinia grandis (L.) Voigt N© - - v v
Momordica charantia L. - - v -
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Table 2 Families and species of non-crop plants species in flooded areas and levees in two seasons (continued)

Families Species Status Flooded areas Levees

Seasonl Season2 Seasonl Season2

(Jan-May)  (Aug-Dec) (Jan-May)  (Aug-Dec)

Cyperaceae Actinoscirpus grossus (L.f.) N W v v - -
Goetgh. & D.A.Simpson
Cyperus difformis L. N W v v v v
Cyperus iria L. N /W v - v -
Cyperus pilosus Vahl N /W - - v v
Cyperus rotundus L. N /W - - v v
Eleocharis dulcis (Burm.f.) NO© v v v v
Trin. ex Hensch.
Fimbristylis quinquangularis N© v v v v
(Vahl) Kunth
Schoenoplectiella N© v v v -
articulata (L.) Lye
Fabaceae Aeschynomene aspera L. N© v v - -
Leucaena leucocephala I - - v v
(Lam.) de Wit
Macroptilium lathyroides 1© - - - v
(L) Urb.
Mucuna pruriens (L.) DC. N© - - - v
Sesbania javanica Miq. N© - - v v
Hydrocharitaceae Ottelia alismoides (L.) Pers. N© - v - -
Lentibulariaceae Utricularia aurea Lour. N© - v - -
Limnocharitaceae Limnocharis flava (L.) 1© v v - -
Buchenau
Malvaceae Abutilon indicum (L.) Sweet N© - - - v
Hibiscus sabdariffa L. |1© - - v v
Malachra capitata (L.) L. 10 - - v v
Melochia corchorifolia L. N© - - - v
Sida acuta Burm f. N© - - - v
Marsileaceae Marsilea minuta L. N© - - v -
Molluginaceae Glinus oppositifolius (L.) N© - - v v
Aug.DC.
Musaceae Musa ABB 'Kluai 'Namwa' N© - - v v
Nyctaginaceae Boerhavia diffusa L. N© - - - v
Onagraceae Ludwigia hyssopifolia 1© - - v v
(G.Don) Exell
Ludwigia adscendens (L.) N© v - - -
H.Hara
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Table 2 Families and species of non-crop plants species in flooded areas and levees in two seasons (continued)

Families Species Status Flooded areas Levees
Seasonl Season2 Seasonl Season2
(Jan-May)  (Aug-Dec) (Jan-May)  (Aug-Dec)

Passifloraceae Passiflora foetida L. 1© - - v v

Poaceae Arundo donax L. N - - v v
Chloris barbata Sw. - - v v
Cynodon dactylon (L.) Pers. % % v v
Dactyloctenium aegyptium N - - v v
(L) willd.
Digitaria ciliaris (Retz.) N /W - - v v
Koeler
Echinochloa crus-galli (L.) N W v v v -
P.Beauv.
Eleusine indica (L.) Gaertn. N - - v v
Ischaemum rugosum Salisb. N - - - v
Panicum luzonense J.Presl N v v v -
Rottboellia cochinchinensis N /W - - - v
(Lour.) Clayton
Urochloa mutica (Forssk.) I v - v v
T.Q.Nguyen

Pontederiaceae Pontederia hastata L. N© v v - -

Solanaceae Solanum trilobatum L. N - - v v

Sphenocleaceae Sphenoclea zeylanica N v v - -
Gaertn.

Typhaceae Typha angustifolia L. N /W - - v v

N = native species; | = introduced species; © = common, controllable, non-invasive weeds; W = invasive weeds

WaRa1sauAludvesisLAazsianadnwilu

UihauUaan (Table 3) wuhwinauwdasiggnisyiun

o =

= a o o I |
nils fenduvianudmiuszegnisugninag 1 uay 2
Ao Cyperus difformis (nnuu1N) way lusyush 3 Ao
Fimbristylis quinquangularis (vejvuandaign) daulu
ganisvinfiaes aliawuluszesd 1 Ssnadu Cyperus
difformis (NnYUAN) LASZEET 2 A Sphenoclea zeylanica
(FinUanwn) uagseewil 3 Ao Limnocharis flava (madases)
druvinaumuuldn1siansuInuAuYeIiYIINNIT
dunadruiuuaznsunAuuUN wuIviedesggnIaiing
a oA 3 v A o o
FUALAUAD Urochloa mutica (MQNUU) Wagliaula1uIu
yipvsiwINUTULUaIUT BaZUIDUAUUILARE IZ8ZIN

= = v & = Y ' =
L“lJiEJ‘ULVI?JUﬂUWﬂSLUQ@JﬂWaL@EJ’JﬂU AZITIINOANTALND
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ninviianuAdteadclelsulgu (Sorenson’s similarity
coefficient index: Ss) lakasa Table 4
devhsnuitiinuluusaziuiide waw uay
AuLwUsudndIuvesdlagliuuiggnia wuin
UShauUasu 29d Cyperaceae fondiinudndiunes
F1ururdavesfizuiniian (6 v 30%) seaasnie
Poaceae (4 %iin 20%) drursdauiiiudetis 10 296 nu
29day 1 98n (5%) @IUUTAAULT WUI1SA Poaceae
forsdiinudadiuvesdiuruviafivuiniign (11 vila
21.6%) 599891178 Cyperaceae (7 ¥1n 13.7%) Malvaceae
(5 v1ln 9.8%) Asteraceae Wag Fabaceae wuasday 4 viin
(7.8%) Amaranthaceae (33dulii3lse) wu 3 ¥ila (5.9%)

finuAe Convolvulaceae (ARNY4) waw Cucurbitaceae
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(3dune) wuraday 2 vfin (3.9%) 3n 13 wAfiumde wu
wAag 1 vfn (2%) mu Figure 2 uay Figure 3
dofimsandeyatlidudundonsing o uaziun
AATITAANUI ixﬁ’ummqwaaﬁmwxLﬂuﬂﬁaﬁ
Uazdwmareanumainaiiafivluuinaulam dewin

Tuusiazgania utiluudazsveslisedumnuaedtig

uwnnsnsfuesnanmsiutduazeaniiteldlunisviun
Y9NEAINT (Table 5) LLaxLﬁaﬁwmmgwaafﬂul,wiax
FEYLVOIUITIIUINAADUAIIULANA NN NAD AR Y
Kruskal-Wallis test U721 ansanaisiueensiltudfay
N19adid (Season 1; Chi-square = 7.040, df = 2, p = 0.030

way Season 2; Chi-square = 6.583, df = 2, p = 0.032)

Table 3 Frequency (in percentage) of species found in flooded area

Families Scientific names Season 1 (Jan-May) Season 2 (Aug-Dec)
S1 S2 S3 S1 S2 S3
Araceae Lemna perpusilla Torr. - - - 2222 2222 3333
Azollaceae Azolla pinnata R. Br. - - 25 - - -
Convolvulaceae lpomoea aquatica Forssk. 5.56 556 16.67 11.11 - 8.33
Cyperaceae Actinoscirpus grossus (L.f.) - 11.11 - - 556  16.67
Goetgh. & D.A.Simpson
Cyperus difformis L. 83.33 77.78 4167 61.11 38.89 -
Cyperus iria L. - - 16.67 - - -
Eleocharis dulcis (Burm.f.) Trin. - 16.67 50.00 16.67 27.78 33.33
ex Hensch.
Fimbristylis quinquangularis 5.56 44.44  83.33 - 16.67 -
(Vahl) Kunth
Schoenoplectiella articulata - 556  16.67 - 5.56 -
(L) Lye
Fabaceae Aeschynomene aspera L. 5.56 33.33 25 11.11  16.67 16.67
Hydrocharitaceae Ottelia alismoides (L.) Pers. - - - 16.67 16.67 16.67
Lentibulariaceae Utricularia aurea Lour. - - - 2778 2778 25.00
Limnocharitaceae Limnocharis flava (L.) Buchenau - 27.718 66.67 1111 4444 7500
Onagraceae Ludwigia adscendens (L.) H.Hara - 1111 1111 - - -
Poaceae Cynodon dactylon (L.) Pers. 27.78 55.56 25 - - 58.33
Echinochloa crus-galli (L.) 11.11 2222 7500 555 2222 4167
P.Beauv.
Panicum luzonense J.Presl - - 58.33 - - -
Urochloa mutica (Forssk.) - 55.56 - - - -
T.Q.Nguyen
Pontederiaceae Pontederia hastata L. 22.22 38.89 5833 27.78 66.67 5833
Sphenocleaceae Sphenoclea zeylanica Gaertn. 22.22 50.00 66.67 38.89 T77.78 58.33

Stages of growth: S1 = germination to tillering stage, S2 = vegetatively mature to inflorescence initiation and

booting stage, S3 = flowering to seed ripening stage

88


http://www.theplantlist.org/1.1/browse/A/Araceae/
http://www.theplantlist.org/1.1/browse/A/Convolvulaceae/
http://www.theplantlist.org/1.1/browse/A/Cyperaceae/
http://www.theplantlist.org/1.1/browse/A/Hydrocharitaceae/
http://www.theplantlist.org/1.1/browse/A/Lentibulariaceae/
http://www.theplantlist.org/1.1/browse/A/Onagraceae/
http://www.theplantlist.org/1.1/browse/A/Poaceae/
http://www.theplantlist.org/1.1/browse/A/Pontederiaceae/
http://www.theplantlist.org/1.1/browse/A/Sphenocleaceae/

NINTIMEIanswazmalulad i Inenduguasvsndl UN 27 atufl 1 weuunsiAu-uwey 2568

Table 4 Sorenson’s similarity coefficient indices based on stages of growth, planting seasons and survey locations

Comparison Season 1 Season 2
(Jan-May) (Aug-Dec)

between non-crop plants in stage 1 and stage 2 75.00% 72.73%

between non-crop plants in stage 2 and stage 3 69.23% 81.48%

between non-crop plants in stage 3 and stage 1 54.55% 66.67%

between non-crop plants (in flooded areas) in season 1 and season 2 78.79%

between non-crop plants (in levees) in season 1 and season 2 80.00%

between non-crop plants found in flooded areas and levees 25.35%

Table 5 Water height (mean+SE) from 3 stages of growth between season 1 and season 2

Water height (cm)
Stage of growth

Season 1 (Jan-May) Season 2 (Aug-Dec)
1 4.53+1.20° 6.16+1.85%°
2 0.92+0.51° 11.9+3.592
3 1.02+0.42° 5.42+2.25P

Values within a column with different superscript letters are significantly different (p-value < 0.05).

Plant families found in flooded area

1,5%

6, 30%
am

1,5%
'

Araceae MW Azollaceae B Convolvulaceae
MW Cyperaceae Fabaceae MW Hydrocharitaceae
Lentibulariaceae M Limnocharitaceae Onagraceae
M Poaceae H Pontederiaceae H Sphenocleaceae

Figure 2 Ratio of plants families found in flooded area (2 seasons)
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Plant families found in Levees

1,2%
1,2%
1,2%
1,2%
1,2%
1, 2%
W Acanthaceae M Aizoaceae
Asteraceae M Basellaceae

M Cucurbitaceae
W Marsileaceae
Onagraceae

W Typhaceae

W Cyperaceae
M Molluginaceae
M Passifloraceae

Amaranthaceae

B Commelinaceae

W Apocynaceae
M Convolvulaceae

Fabaceae W Malvaceae
Musaceae W Nyctaginaceae
W Poaceae M Solanaceae

Figure 3 Ratio of plants families found in levees (2 seasons)
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iewiiaiyluanimarudugs uiondulelasind
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