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Seasonal Effects on Seed Yield and Quality of Sacha Inchi
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Abstract: Sacha inchi is claimed among health conscious people as high nutritional value plant in protecting
against several diseases such as high cholesterol and diabetes. Its cultivation is widely interested among
farmers in several regions of Thailand. This experiment was to evaluate the effect of production seasons on seed
yield and nutritional quality of sacha inchi. The experiment was arranged in completely randomize design (CRD)
in 3 seasons. The pod yield of sacha inchi was collected in 3 different seasons (dry, rainy and late rainy) during
2016-2017 which 10 plants were collected in each season. The collected seeds were also analyzed for percent
oil yield and fatty acid profile in comparison between the seasons. The dry and late rainy seasons were found to
have 20.3% and 20.0% higher pod and seed dry weight than the rainy season, respectively. The seed set in late
rainy season was about 4.2% higher than in the dry and rainy seasons. The oil yield extracted from the seeds in
late rainy season was 6.7% higher than in the dry and rainy seasons and the similar result was also observed in
fatty acid profile. This study investigated that production seasons had affected on both seed yield and nutritional
quality of sacha inchi. The information is very useful for management of sacha inchi cultivation in order to
maximize the benefit of both yield and nutritional qualities. The future study is requiring increasing the number of
experimental locations to further confirm the effect of production season on yield and nutritional quality in sacha

inchi.

Keywords: Sacha inchi, fatty acid, seed quality, season, healthy food

205
Copyright @ Journal of Agriculture, Faculty of Agriculture, Chiang Mai University. All rights reserved.



AN5ATNBAT 35(2): 205 - 213 (2562)

unAnta: An8urNIadlEiuanaulatinnlgnedaunivanalunguineamnmaiafiui ludssmealne
= a oo ) , o = | I~ ° o o '
\asannuananT iikasauwnugeet wratlawazinnAmsinauinisamisati Ul lunsanaauidesie
a ° o a 1 o b4 =2 dlil 1 Y a dlw 1
naialandrAtynanantia Wy e laiuuwaziuivanu Wusiu aadunfesnsunguiislnaninganmiduating
10 NManasesiidngisrasdinatlsziiuanuulslsousenandnuazaninnn e inmuns A ATe9n08 Y
P HiaR@s g gnIan wansail Tmmml,mumiwmml,l,uu completely randomize design (CRD)LNANAGA 1
399 qmm@m 10 fiu Imﬂﬂ@ﬂmq@ummﬁm 30 5 sraizlgnivindl 2x2 AT NUNANARTNI89A198UAT 3
qmm@mmnmqnuﬂ@qmmq fEu uazngLaneeiy mmiwmmwmﬂuqmLLmLmuﬂmmlu‘mmmmmmummq
fnuazfngafign Toaiiiminutiednuaz WARNINTI UG EL 20.3% UAT 20.0% ANNAIAL HIUNNTAALNAR
wmflqmﬂmmluumimmmmmnmﬂuqmlmqumu,m 4.2% LL@”LE‘mmmuuwmﬂuqmﬂmﬂNuqvmﬁ‘mm
muumﬂqummqqumu 6.7% mummnmﬁmmmmhuuwwmffluqmumqmﬁ‘mmmmiﬂmmumw l
mqummm”qmﬂu m@m@mummﬁqmm@mmmmmmm@mLmemmquﬂmmmﬂuLu@mmfmum EN
mmﬂmfmmiwm@faqmﬂuﬂiviﬂmu@mqmmammmmﬂumiﬂqnmf;faumm alilfnananuazgAInig
Inauinisgengn adglafinin nadinaniwilunislgninedndvinazesaninainialuisaznggniauazanium
UgnsianananuazAnAmainguINTaInNBuAIATarinIeAn e stiutunansmaandsia i luanan

AdIATY: M9E1AT NI ADNNNEAR 0ANNA BNMIATNN

AN filoanddoyuiszavuiniauazlasiuluaengs

(Garmendia et al., 2011) AUNAATRIAIIBUATNLIAN

a g o A LA o & o = \ ] A

A28 uANTaanityAa sacha Inchi T ganlufAaetindu IsAuuazudsneamissiag o 1
ANBAARNSAD Plukenetia volubilis L. 3@ i1 wiN 1 sz Temiisiasnanns (Gutiérrez et al., 2011) &15UNIA

miuﬁ‘lﬁifwﬁwaﬂﬂmm’ Euphorbiaceae wupsausn  lafuflifdutsslenlumdanudnuszneufon
u“immzjmfmuwmmmuﬂ?:mﬂL‘ﬂg aru19n lawfin 3 uaszlewwfin 6 lutsuinigeie 50.8% waz
wany A T 16 A lula IR mﬂﬁ'ﬁmmmuéu 33.4% mudnsiu Inenannzatnsdislawiin 3 finuda
2t lafinna faaiaiianunm L@ammuim"l,mslummw A9 TRHAATNAIINANNTVRIAR TN TYAD
mmﬂwu@muﬂuﬂ@umwmwmmm 10-36 091 panaidenuaziingeanes e uasenisineuaes
walded (Gillespie, 2007) lutlszimAansneanunisg daan19enulaau (jon channels) Wazn1949611
ﬂ@ﬂmq%uﬁWLﬂuﬁ’]uquuﬁﬂﬁLﬁ AGHE LRSI AT YU TR9TT UL TEAM N9 UAB A2 T
NUNAYUIU (NTNLATEFNATEUINLseina, 2557) ﬁmmﬂmﬁﬂﬂizmﬁmlumu@q wazidudaulsznauues
dwiululazmalnenudnfinielgneniduandiuay  feduimadanas Seiluasianisiinszuatazaim
anTuvanedandn i Renglan Geslud sy gl (Yehuda et al., 1995) ﬁqfumf;'ﬁumﬂuﬁmﬁﬁ@mm
Wuku (NINdaEENnanEm e, 2559) wari wun tinlu NFNUBNTRAZENTLBENNNN ANNTn AN TN
nsreneiu lumslgniinanniy desanmdnad nstgnidufigiassgia Wesnszdiumeliaes
AnANNINTINege amnsntimulagiifuenms nemanslulssmalnelusaning

L‘W'@zgmmwLL@xﬂﬁﬂﬂ_«mTiﬂiﬁumﬂumg i Tamlasiu mq%umLﬂuﬁﬂnﬁmmmmwﬁuﬁﬁmﬂ%
wazivL iduasdumniilss@vea ey dousessimnwnaiufunduazinlllgnluag

o a = - = ' o o & a ¥ A A o o A =
ﬁ‘zﬂuﬂu‘g@uiuL@@@N N@Wﬂm?iﬂwﬁimuuﬁmaiu ImﬂLﬁ‘NI‘MN@N@mLN@N@qﬂiﬂﬂj‘zﬁqu 5-8 IAAU AT
La'ﬂﬂLL@z@ﬂ?xﬁuiﬂﬁuu@:ﬁﬂ@@L@'&Lm@?ﬂ@iulﬁ@mﬂl@\j @ﬁﬂﬁﬂﬂﬁ'lﬂizmﬁm 20-40 ﬂ (Gillespie, 2007) @119

206



. a 3 a
HATBIYANTNADHNANAALRZAUNTINLNAANTIBUAN

=3 dl a ¥ :// = 1 s s !
Wuneonananlinaanned wsdsladisnaauan
HAKARMUATANINNAATBIAN BT s s9um
gamalunistgnadnls inlfidanadeyadnaninly
nslinaNaAQENLEN AT AW IHNAA Y8R0
auan luudazngniaive i lAnananuazAnN NG
nHdszAvEnngeandusiesdnudninazengnia
FONANARLAZAUNININAAANBUAY LNARIUUA
a % 1 a o dll.ﬁ =
wwamnslunsudanlfetel Ananin nmaaeetiagi
Trnlszasdinalsuidugninazesngniasanislii
HANAALAYAMNIWIHAATBIAIIBUAT NAAINNIT
naaeanaaastaratnsod N iduuuonislunig
NYUAANENTNNTEARAIIBUANTI LT LT DAY
Y o1
Ao wlssialil

L4 as
AUnTuLazIaNg

mslgnuaziudaya
fufiunisAduinipifaaianiuazigh
ANARS AIZINEASANARS Nnnanededeslud Tu
PAURINIAN W.A.2550 - LB W.A.2561 919
LWHUNITNA[RILL LU completely randomize design
(CRD) iuHaNanlU 3 99n1a < az 10 fiu Inailgn
paBUATIIMNA 30 sravtlgnivindiy 2x2 wms T
wila9mn1e 120 A91aiins TnenzmEnanduend
IHFunsauayuniaIniizdndate TawAwi 1wl
i auldBundniiiens 30 Su vasanmiufinergn
asulasiiatenls Wadingieudt 58 Bufiudieys
ranan luus sz aulnauLnINggNIa 3 q@ﬁqﬁ”ﬁ@
1) gauiaiuaus i eudaneideununiui-ieu
WO HNIAN 2) q@t]w?izuwiLﬁ@uﬁqmﬂu-lﬁ@uﬁumw
LAz 3) q@ﬂmmuﬁ%«mLﬁau@mmu-tﬁ@ummmu
TnaguiAudnanaaua luwdaziuauan 30 dnusiaz
wauluusazggnia uﬂﬂfaummunu 75 29A7
waiden unan 394 autiminasd u,mmuwuﬂ
wiaeedautlszneudnanaBuan udeanniuansds
paduAteenandniedainminutiessuazinga
Wen iudesaaniwennisia 3 RN NITAL

207

RNenandudaniianinenmawmtedmdadeslud i
Wwanumaanlgnannduanilszanns 3 ilawes

MFIATIEVNIUAR

Thudafunzdenudnuusaidaniiiem
Funnsinuuaznanleiuwlumdaninduailng 1
\aaaaalusTiLL L Soxhlet extraction unit (E-812
SOX) (Niu et al., 2014) Fairmiinmgan193unn
UARZIRARIUIN 2.5 NFN AT ARQLFAINIAZANE
\EnTU (hexane) WazAuaniesiduslasiuiiaiald
At Fat1a il lunn st aanun a1ntiuin
veuiara 1y lUAnmei Bunaunsa lasulneg 1433
Gas chromatograph - flame ionization detector (GC-
FID) &% @ Shimadzu $1 GC17AMINATN 19289
(AOAC, 1995; Chirinos et al., 2015) T &1 1% syringe
mmmim@mqmﬂmmﬁmm 1 ulmsdms Aaudin
LA ‘im GC-FID %1 chromatogram 1/11@ N1AITTU
retention time LWfaLﬂim_l WEL AINLENF ST
Banauesnseladuus azaialufaaeined fiusnus
alalagtd

NsAATIERT YN

Jwnzvinanulsdsuresdeyauas
LR U AMULAN AT 19A AR LT IUARY
N333 5 IALINNAN least significant difference (LSD) '171'
sefUANNITRIT 95%

HANITNA[aN

dagasmupiamAlunsazgailgn
anIMaINIAn 3 gANIANL4Y A AN
uilstsaureassALg Ui anaurinelu Anan uas
ﬁ?ﬂmm‘ffﬂmﬁi&”ﬁuLLm‘LuLwi@vqmm@ p3197 1) T
wumqmLmevmuammuLmeaﬂuLLquu@ﬂ‘Lu
NG 1AIUE 13.0-40.5 aeANEALTEA HANRAET
28.3 a9A AT A muﬁmmmdmghma 0-124.8
fadwns fAnadn 4.5 Dadwns aaadueelugas
19.0-96.0% fAad sl 64.5% uazdnuaudalued



A9A15INEAT 35(2): 205 - 213 (2562)

Table 1. Temperature, rain fall, relative humidity and hour of sunshine each day during three seasons (dry,

rainy and late rainy) in 2016-2017 at demonstration field, Agronomy division, Faculty of Agriculture,

Chiang Mai University where the experiment is located

Season
Dry Rainy Late rainy

Temperature ("C)

Range 13.0-40.5 22.3-35.9 9.6-35.5

Mean 28.3 27.8 24.0

SD 2.5 1.0 2.5

CV (%) 8.8 3.6 10.4
Rain fall (mm)

Range 0-124.8 0-51.2 0-29.2

Mean 4.5 6.2 1.9

sD 14.3 9.7 34

CV (%) 317.7 156.4 178.9
Relative humidity (%)

Range 19.0-96.0 48.0-96.0 24.0-96.0

Mean 64.5 e 73.1

sD 9.0 1.3 7.6

CV (%) 13.9 14.5 10.4
Hour of sunshine (h)

Range 0-11.9 0-11.2 0-11.4

Mean 8.3 4.1 6.6

SD 2.9 3.1 3.3

CV (%) 34.9 75.6 50.0

Sources: Northern Meteorological Center (2017, 2018)
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zﬁ'qu‘luq@.ﬂuwudwﬁ?:ﬁuqmmﬁé’ﬁzﬁm@mdﬁwa'ixﬁu
qmuqﬁqqqmﬁﬂdwq@fé@ua@ﬂuﬁqq 22.3-35.9 84N
waidua wifldeds liuandsaannquied 27.8
parnaadoa SN madueylugae 0-51.2
fiadns fAnedaunndrlugquisd 6.1 adwns
A NA U9 48.0-96.0% & ANL8RE 77.7% Uz
f%MW%‘EMﬁiﬁ%U wasae]lugag 0-11.2 Falus &
AaRe 4.1 2T LL@”luqmﬂmﬁduwmmmunmﬂ
lutne 9.6-36.6 avrniaaTiun dAalesigaainia 3
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Table 2. Means of three different seasons (dry, rainy, late rainy) in 2017-2018 on seed yield of sacha inchi

Dry weight (g) Seed set QOil yield
Season
Pod Total seed Individual seed (%) (%)
Dry 6.84 a 3.56a 090a 93.04 a 49.03 b
Rainy 555b 2.89b 0.76 b 9191b 50.59 b
Late rainy 6.85a 3.76 a 0.94c 96.77 a 56.17 a
F-test wox . wx . *
CV (%) 14.6 15.8 14.9 3.6 11.1
LSD(0.05) 0.78 0.44 0.11 2.84 4.79

* **Indicates significant difference at P<0.05 and P<0.01, respectively. Significant difference within column at P<0.05 indicated by

different lowercase letters

(a)

LSD, ,,=0.78 (b)
LSD, ,.=0.44
8 e 8 >
- =
5 - 2 _
s 3:
_g‘ g 4 ° 3 4
£ 2 £° . . l
o 5]
'_
0
rainy late rainy rainy late rainy
Season Season
(c)
2.0
=) LSD, ,-.=0.11
5 -: 15 0.05
o =
g 2 a b a
% s 1.0
£ 3
(0]
0.0
dry rainy late rainy
Season
Figure 1. Dry weight of pod (a), total seed (b) and individual seed (c) in sacha inchi among three different

seasons (dry, rainy and late rainy). Significant difference at P<0.05 indicated by different lowercase

letters above the bars
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Figure 2. Percent seed set and oil yield of sacha inchi among three different seasons. Significant difference

at P<0.05 indicated by different lowercase letters above the bars

Table 3. Fatty acid profile of sacha inchi seeds among dry, rainy and late rainy in 2017-2018

Fatty acid (mg per seed)

Season Butyric  Palmitic  Stearic Oleic Linoleic  Heneicosanoic  Linolenic  Eicosenoic  Arachidic
(C4:.0) (C16:0) (C18:0) (c18:1) (C18:2) (C21:0) (C18:3) (C20:1) (C20:0)

Dry 13.3a 34.8a 274 Db 72.7b 287.3c 234.5c¢c 12b 12¢c 0.8b
Rainy 22.7 a 389a 29.7b 86.3ab  351.7b 300.7b 16a 16b 09b
Late rainy 234 a 443 a 389a 97.0a 388.8a 366.9a 1.8a 18a 11a
F-test ns ns - * . . . . wx
LSD (0.05) 1.5 7.4 52 13.7 25.6 45.7 0.2 0.1 0.1

ns, *, ** indicates non-significant difference and significant difference at P<0.05 and P<0.01, respectively. Significant

difference within column at P<0.05 indicated by different lowercase letters
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