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This study aimed to investigate the personal, economic, and social characteristics, knowledge
and implementation levels of Good Aquaculture Practices (GAgP) for Wolffia farming as food, factors
associated with GAgP implementation, as well as the problems and needs of Wolffia farmers in four
provinces of Northeastern Thailand. A survey research design was employed with 123 farmers selected
as the study sample. Data were collected through structured interviews and analyzed using descriptive
statistics and multiple regression analysis.The results revealed that most respondents were female
(75.50%), with a mean age of 45.77+11.34 years. The majority had completed secondary education
(57.40%), earned an average annual income of 35,481.93+24,652.18 THB from Wolffia farming, and had
an average farming experience of 1.51+0.72 years. Most farmers demonstrated a moderate level of
knowledge regarding GAgP (57.72%), with a mean score of 13.86+1.84. The overall level of GAgP
implementation was also moderate (X=1.98+0.42). Strong practices were observed in farm site selection
and post-harvest management, whereas fertilizer and chemical management, environmental management,
and record keeping were implemented at relatively low levels. Multiple regression analysis indicated
that age, education level, outstanding debt, Wolffia farming experience, number of GAgP training
sessions attended, and access to Wolffia farming information were significantly associated with GAgP

implementation. These variables jointly explained 37.10% of the variance in GAgP implementation
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(Adjusted R?=0.371, p<0.001). Major constraints included limited knowledge, insufficient financial

resources, and marketing challenges. Farmers expressed needs for practical training, equipment support,

and market development assistance. The findings provide useful information for designing extension

programs and capacity-building strategies to enhance farmers’ compliance with GAgP standards and

promote sustainable Wolffia production.
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Table 1 Knowledge level of farmers on Good Agricultural Practices (GAgP) for Wolffia farming

(n=123)
Knowledge level (score) Number (person) Percent
0.00-6.66 (Low level) 0 0.00
6.67-13.33 (Moderate level) 71 57.72
13.34-20.00 (High level) 52 42.28
Mean (Standard Deviation) 13.86 (1.84)
Minimum-Maximum 9-18
Total 123 100.00
Table 2 knowledge on Good Aquaculture Practices (GAgP) for Wolffia farming
(n=123)
No. Knowledge on Good Aquaculture Practices for Wolffia farming Correct (%)  Wrong (%)
1 Farm sites may be located near livestock farms or industrial waste sources 53 (43.1) 70 (56.9)
if wind speed is low.
2 For in-soil cultivation, land-use history should be >1 year to avoid heavy 89 (72.4) 34 (27.6)
metal/chemical residues.
3 Before in-soil cultivation, remove weeds and foreign materials (e.g., plastics, plant 109 (88.6) 14 (11.4)
residues) to prevent contamination.
4 Natural predatory control in in-soil ponds is sufficient; trapping or chemical 59 (48.0) 64 (52.0)
control is unnecessary.
5 Non-soil ponds (cement/plastic) do not require pre-use cleaning because 75 (61.0) 48 (39.0)
contamination risk is low.
6  Contaminated water sources may be used if pre-filtered. 68 (55.3) 55 (44.7)
7 Inspect water quality (e.g., turbidity, color, odor) before use to ensure product 119 (96.7) 4 (3.3)
quality.

200



Journal of Agricultural Research and Extension 43(3): 195-210

Table 2 (Continued)

No. Knowledge on Good Aquaculture Practices for Wolffia farming

8  Water for cleaning equipment does not require quality control because it does

not contact the product.

9 Implement measures to prevent contamination from animals or outsiders

that may carry pathogens.

10 Pest control (e.g,, rats, insects) is unnecessary because it does not directly affect

consumers.

11 Wolffia seed stock can be obtained from any source without standards or health

inspection if cheaper.

12 Abnormal pond conditions (e.g., foul odor, unusual algal growth) may be left

without corrective action.

13 Ultraviolet (UV) disinfection can reduce contamination in cultivation systems

14 Excessive fertilizer use may cause nutrient accumulation and increase consumer

health risks.

15 Do not use fertilizers mixed with decomposed organic matter or animals
that died from unknown causes due to contamination risk.

16 Do not discharge wastewater directly into public waters to prevent aquatic weed

problems.

17 Post-harvest washing is unnecessary because cleaning accelerates product

spoilage.

18  Sorting before packaging (e.g., removing debris/foreign matter) reduces

contamination and improves safety.

19 Cold storage requires temperature monitoring and periodic record keeping

20 Maintain production records (e.g., seed source, output, harvest date, issues)

for 21 year to ensure traceability.

Correct (%)  Wrong (%)
26 (21.1) 97 (78.9)
108 (87.8) 15(12.2)
56 (45.5) 67 (54.5)
45 (36.6) 78 (63.4)
89 (72.) 34.(27.6)
93 (75.6) 30 (24.4)
98 (79.7) 25 (20.3)
102 (82.9) 21(17.1)
92 (74.8) 31(25.2)
105 (85.4) 18 (14.6)
103 (83.7) 20 (16.3)
96 (78.0) 27 (22.0)
120 (97.6) 3(2.4)

Correct (%) refers to the percentage of respondents whose answers were consistent with the correct response according to GAgP

standards, whereas wrong (%) refers to the percentage of respondents whose answers were inconsistent with the correct response.

Ao o
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seuan $1uru 9 4o Taededifdnadegege liud  luszduiles S1uu 11 4o Tasdedifdadediign
nsidond ui 7l et vian (£22.96£0.20)  Idun n1sluldansdesiiuniearssunsng
sosaafie MimuaumsUudeundimaiuies  (X=1.12+0.41) wagnsldde/asiaiind unsiou
(X=2.93+0.27) 52uflansnindnd audanvasy  (X=1.16+0.49) sesasunie msfuinwioetie
(X=2.92+0.31) wazmsldnvuzussiiazenn  wnzau (X=1.22+0.52) waznsuiindeyadifny
(X=2.9020.33) Tumemssfuinununemsufiafied  ilonismsiaaeuiioundu (X=1.49+0.63) (Table 3)

Table 3 Level of Good Aquaculture Practice (GAGP) implementation for Wolffia farms

(n=123)
Good Aquaculture Practices (GAgP) Mean SD Translation
for Wolffia farming as food

Farm site selection

1. Selection of non-flood-prone areas 2.96 0.20 High

2. Verification of land-use history 2.20 0.78 Medium
(22 years) for soil-based systems to prevent heavy
metal or chemical contamination

3. Soil and water quality analysis with proper 1.54 0.84 Low
documentation retained as evidence

Pond preparation

4. Removal of weeds and foreign materials before 1.69 0.62 Medium
cultivation

5. Controlled use of herbicides to prevent 2.87 0.41 High
contamination

6. Inspection of pond structure, water, and lining 2.75 0.51 High
materials

7. Cleaning of new ponds prior to operation. 1.80 0.73 Medium

Water management

8. Use of water tested for quality prior to cultivation 1.67 0.82 Medium

9. Use of treated and safe water for cleaning harvested 1.72 0.58 Medium

products (e.g., chlorinated, potable, or filtered water)
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Table 3 (Continued)

Good Aquaculture Practices (GAgP) Mean SD Translation

for Wolffia farming as food

Farm sanitation and biosecurity measures

10. Sanitation control to prevent contamination 2.46 0.61 High
11. Proper waste container management 1.95 0.46 Medium
12. Safe storage of inputs and equipment 1.81 0.65 Medium
13. Pest control measures 1.88 0.68 Medium
14. Animal exclusion measures 1.32 0.54 Low

Cultivation management in accordance

15. Use of certified or traceable seed stock 1.46 0.71 Low
16. Water contamination control (filtration/UV) 1.35 0.55 Low
17. Density management 1.32 0.56 Low
18. Monitoring and corrective action for water 1.75 0.49 Medium

abnormalities

Fertilizer and nutrient management

19. Use of registered fertilizers and chemicals 1.16 0.49 Low
20. Appropriate application; avoid pre-harvest use 1.60 0.74 Low
21. Proper fertilizer storage 1.22 0.52 Low
22. No prohibited or hazardous substances 1.12 0.41 Low

Water and soil management
23. Management of water and soil to prevent adverse 1.64 0.72 Low

impacts on public water sources and surrounding areas

Harvesting and post-harvest practices

24. Clean tools and containers during harvest 2.08 0.89 Medium
25. Clean harvest area preparation 2.76 0.49 High
26. Removal of foreign materials 2.90 0.36 High
27. Use of clean packaging containers 2.90 0.33 High
28. Proper handling and transport 2.68 0.67 High
29. Post-harvest contamination control 293 0.27 High
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Table 3 (Continued)

Good Aquaculture Practices (GAGP)

for Wolffia farming as food

Mean SD Translation

Farm sanitation and biosecurity measures
Personnel management and training

30. Training on hygiene and proper GAgP practices

2.21 0.50 Medium

Record keeping and traceability
31. Maintenance of essential records for traceability

from production to harvest

1.49 0.63 Low

Average

1.98 0.42 Medium

The mean score interpretation was based on the following criteria:

Hasuiifianuduiusdansufiimeniamzdes
findmsursudniaduaims
Havelunsinwindsiiusenoudiefiuys
Saseddiuiududsned u 13 dauds e o1g
A0TUATNAUTA TTAUNITANYT TIUIULTINUY
Tuatideu Meldmnmsmsdssi msvilaunsdig
Asfionsesdify Muf nzid s Uszaunisal
AsnzE Ber n1slaSunisiineusuau GAGP
msAaderudviiduaiunisineas waznisius
Pmansmamizdes Tnefmualviszdunisufon
MemIieiiadmsursuduiioduemadu
fauvsnu F3uliiiuUsdassiammaiiiondng
NFIATIEvinIsanneenAMdendLUsWgaunis
Naysuus A28 stepwise multiple regression
analysis WUIMAMUTTNNU 6 AU danuduiusee
nMsUTRnensnedssindmiursudndiedu
2175 oA 818 (Xp) SEAUNISANE (X,) Msyniiay
AEN (X;) Uszaunisalnisidosin (X,,) nslddnu
AsAneUTIE B9E GAQP (X;;) MITUIVIA1INT
WA B3 (X,5) @ sanansaviuienisufianisnis

o @

WNNELA 8991 AdmTunTuEi ol u el s osay

low (1.00-1.66), medium (1.67-2.33), and high (2.34-3.00).

s

37.10 (R? Adjusted=0.371) (Table 4) wan133LAT1Y
N Table 4 anunsaran@euaunisanaesld §ai
Yl = 1434 - OOZOXZ - OOZ].XQ + 0025><7

+ O-]-ZOXlO + O.OZZXM - 0.033 X13

Y, = AzuuunsUURnU GAGP
(AzUULRRETI)

b
N
Il

918

X, = SAUNISAN

X, = MsEAbAUAIA

X1 = Uszaunsalnmsinziaesin

Xy = Srununfeilgsuniseusy GAQP

nsifstayanisinizifesin

x
&
I

AUNISOMDDYA AIAST LN IA U 1.434
PUIYAINUIN L BAFILUTDATLNINUAT AU
Aug AAIIAZLUNNITUSURANIN GAGP agivinfy

1.434 Aguuu M9 Wenarsaundnlsnddedfgy

aad

N9AfANTEAU 0.05 WU 818 (X p=0.036) SEAU
N15AN®I (X p=0.037) A5EMIT AUAIAIS (Xo;
p=0.004) Uszaun1salnmsiwizidesni (X,; p=0.012)

204



Journal of Agricultural Research and Extension 43(3): 195-210

Snuedaiildsunseusy GAQP (Xy3; p=0.001) wag
m3L°z’h§a°ﬁ’azgam’wamsﬁmmimwLﬁymwﬁ (Xy5;
p=0.004) FAMUFUNUS AUATUUUNITUHURARIL
GAGP 8¢ 19 Ted1Ayn19ad i lnedauysy 4
ANUENTUSITIaU T 18 (Xy) warseRunIsAng
(Xs) Feildnduuszansnisannaswiiu —0.020 uas
-0.021 MUAPIY

o5u18léd1 mnogfudy 1 T Azuuuns

a va

UHURRIU GAGP 9zanad 0.020 AZWUL WAZYWIN
sedunsAnuniindu 19 azuuunsujoing
GAQP 9azanas 0.021 Azuu Liemuauiuysuly
aedl Tuvausdt faudsiidanuduiudidauan aun
AsEIEAUAIANS (X)) Uszaunisalmsinngia e e
(Xy0) hAZTIUIUAT 97 L SUN150UTH GAGP (X1,)

Tnadaduuseans windu 0.025, 0.120 wag 0.022
puEIRy nanfe wnaseniauasdaiudy 1
MUY ATLUUNITUJURAY GAGP ziituiu 0.025
AzuuL MnUszaunsaimazdssiiuiy 1 7
AzLUUNSURURRM Y GAGP zuiiud 0.120 AvkuY
wazvnuIuAdIildTuNTaUTL GAGP Ty 1
As ATLUUNISUJUARIN GAQP aziiudu 0.022
Az 1 smunuiuysBuliasi uenand n1s
drFetoyarnarsdiunianisd ver () §
AuduiudiBeau Tnefladudssansiniu -0.033
wansliiudn minnisdndedoyatnanadiniu 1
As s ATLUUNITUNUA AN GAQP 9ganas 0.033

A Y A gy A
AZLLUU LHBATUANRAT wusaulinei

Table 4 Multiple regression analysis of factors associated with Good Aquaculture Practices (GAQP)

Variable B B t p- Collinearity
value statistics
Tolerance VIF

(Constant) 1.434 - 10.354  0.000 - -

Age (X,) -0.020 -0.142 -2.126 0.036 0.870 1.166
Education level (X,) -0.021 0139 -2.115 0.037 0.881 1.132
Outstanding debt (X;) 0.025 0.195 2907 0.004 0.883 1.352
Wolffia farming experience (X;) 0.120 0.187 2541  0.012 0.921 1.098
Number of GAgP training received (X;,) 0.022 0277 3618  0.001 0.692 1.441
Access to Wolffia farming information (X;5) -0.033  -0211 -2.901 0.004 0.767 1.305

F=11.799; p-value=0.000; SE.,=1.987; R®=0.379; R® Adjusted=0.371
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