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Figure 1 Minimum temperature, maximum temperature and solar radiation during the buckwheat

growing season at (a) Phrae Rice Research Center and (b) Nakok Village
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Figure 2 Biomass Accumulation (a), Carbon Content (b), Nitrogen Content (c) and Carbon to Nitrogen Ratio (d) of buckwheat at Phrae Rice Research Center (PRE)

and Nakok Village (NAK)
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Table 1 Physical soil properties of the soil before buckwheat planting and after buckwheat tillage at 30, 45 and 60 days at Phrae Rice Research Center

Duration (day) Physical properties Before After Two samples
tillage tillage t-test
30 Sand (%) 65.20 67.50 ns
Silt (%) 21.50 23.90 ns
Clay (%) 13.30 8.60 *
45 Sand (%) 65.10 69.50 ns
Silt (%) 26.50 22.10 ns
Clay (%) 8.30 8.40 ns
60 Sand (%) 63.80 71.60 ns
Silt (%) 26.60 21.80 *
Clay (%) 9.50 6.60 ns

Note: ns = no statistically significant difference (p>0.05), * = statistically significant difference at p<0.05
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Teglugrumngausanisaraigsine mnaznisiaiyiivle
Y83l (Bjorkman, 2009) @ wnsudsinudunseingluauiinig
wWasuudasluusiazae Taelurag 30 Suusnanandniesain
1.29% 18y 1.23% Seeadunainnsgesaaeonesingives
FandunIdafia1 ON ratio Anlurasusn egelsfiniy ¥as
45 uay 60 Ju Wm'w%mmﬁuw%i“mqLﬁ'm%'ymﬁu 1.03%

LAy 0.98% AINEFU wansisn1sazauvesdunIeingia
dnenmlumsusuiplasadauasanuausolumsinifui
voanulusrereny vz Usuiureanesan duuss oy
sl ulutag 30 uas 45 Yundslanau Tnglutas 45 Su
Winan 18.16 1u 21.29 fadnduseilansy msiintulugaedu
p1afinnnsnszaulviinnIsazangveaneanealufulaense
Suvidiivdeseanainnisdesaatsvestnia (Possinger et al,
2013) LazA@IAARBINUIIBIIUVDY Boglaienko et al. (2014)
wurrnstanaudninanunsoui ureanedaluduldes1adl
HydAgy wonaniidamuin Aveddnunadeudiatnld gy
athetmau Tnsanelugas 30 uaz 45 Yundslanau Jafiany
uwanAsegeiifeddymieain (p<0.05) fUSunaufisan 50.28
WJu 70.13 wazann 34.28 1Ju 44.65 Jadnsusenlandy
PNaRU Lansdsdnenmuesnislanavtninlunisuanlaes
Tnunaideu § e unuindrdgaonisdunssiuaswasnis
\ndeueussgluity (Patel & Paul, 2024)

Table 2 Soil chemical soil properties before buckwheat planting and after buckwheat tillage at 30, 45 and 60 days at Phrae Rice Research Center

Duration (day) Chemical properties Before After Two samples

tillage tillage t-test

30 pH (1:1 H,0) 5.93 5.40 *
Organic matter (%) 1.29 1.23 ns

Available phosphorus (mg/kg) 25.23 26.18 ns

Exchangeable potassium (mg/kg) 50.28 70.13 *

45 pH (1:1 H,0) 5.78 6.33 **
Organic matter (%) 0.93 1.03 ns

Available phosphorus (mg/kg) 18.16 21.29 ns

Exchangeable potassium (mg/kg) 34.28 44.65 *

60 pH (1:1 H,0) 5.69 6.41 *
Organic matter (%) 0.96 0.98 ns

Available phosphorus (mg/kg) 16.09 14.89 ns

Exchangeable potassium (mg/kg) 32.35 37.20 ns

Note: ns = no statistically significant difference (p>0.05), * = statistically significant difference at p<0.05

TnnansAnwTae wuindnieddnenmlunislddu
Jofivaniialuiiuiigs Insawgludunnuannsalunisazay
watanmluszezadudu (60-75 $u) uazdidr O/N ratio oy
Tughsfivanzausenisdesaans (20-26) elndifsstuiinulu
YoL#104 (15-20) (Vannaprasert et al., 2013) Wi eSeufieu
spridninfulaiftesdaduiviifimsdaasuldluiuilogudn
wuinhaewidsiviidnvassuuazdesindiunnaraiu Tneth
Fnddeliuiovlunmsaiydulnneldgungiag uazlyl
novaueIaY LA TumuzdmSuugnluganunimdsnisiiu
Rendilufiufigeifingugndusasninenssitn vasiieidies
wiazansadiululasiauldsuiulafanniseisernianiuls
Tondon uilimurogamgiish Tditesdrlunsugnlufuiigs
UM wazlaiiieadidn O/N ratio s dawaliinnisgesaans
a9 uzfivnindian O/N ratio aﬁﬂuﬁdmﬁmmsamm
mMstosaauagsiiiadosnin wazaunsavanddeseanssad
gnassludulieylugui fen luldusslovdls §aduqu
SnwauzlanzreIUnin

A3UNaN1339Y

nsfnwiuandiiiuidnieddnsamlunslidule
fluanimnzandmiuiiuiige lnsanunsaavaunadaninld
geanlugiseng 60-75 Yu Insiawigluiuiitiuuinend siien
C/N ratio 9g/lutas 20-26 §sivanzausen1sgesaatsLay
Uanudossineimns vairfifiuiiqueisednaunsdien N ratio
geanlwinvaegguan vilinisgesaanetinit mslanaudn
IndreUiuussanTinisildndvoshudwmalflassadafuidy
wazanunsatinAraudunsanie Sunsedng woarlesa uas
Tnunadonludu Tnslawizang 30-45 Yu Fauandiindnindad
dnoamgslunislfiiufivgngeduld dudy doiaueuurlunis
ill§usslond asdaasaliinunsnsluiuiigddvnindule
flwanlussvuUgnitandun Tasanizlufiufiiddediiadu
AnugauaNysalvesiy uarliannsaugnilvnszgadnie
Yauiadlaluggvun laeasswuziililanaviudninlugieny
4560 Yu Faduta9iildiamadaninuazal ON ratio 7
wmagauan Wi eliiAan1sUanuasesineInsey i
Usydnsnw
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ABSTRACT

This study aimed to evaluate the potential of buckwheat (Fagopyrum esculentum
Moench) as a green manure for improving soil properties under specific environmental conditions.
The experiment was conducted in two locations: the Phrae Rice Research Center, Phrae District,
Phrae Province and Nakok Village, Bo Kluea District, Nan Province. Data were collected on plant
growth, biomass accumulation, carbon content, nitrogen content, and the carbon-to-nitrogen ratio
(C/N ratio). Additionally, physical and chemical soil properties were analyzed before and after
buckwheat incorporation. The results showed that biomass accumulation increased with plant age.
The highest biomass was recorded at 60-75 days after sowing in Nakok Village, with a C/N ratio
ranging from 20 to 30, which is optimal for organic matter decomposition and nutrient release into
the soil. In contrast, the Phrae site exhibited a C/N ratio exceeding 40 in the late growing season,
indicating a slower decomposition rate. Buckwheat incorporation improved soil structure and
enhancing soil pH, organic matter, available phosphorus, and exchangeable potassium, especially
within 30-45 days after incorporation. In conclusion, buckwheat demonstrates strong potential as
a green manure for highland areas. The optimal incorporation time is at 45-60 days after sowing to
achieve high biomass and an optimal C/N ratio for decomposition, thereby enhancing soil fertility
efficiently and sustainably.
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