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ABSTRACT: SPAD chlorophyll meter reading (SCMR) can be used for indirect observation for chlorophyll content
which is in locator to storage root yield produce efficiency. SCMR may be an alternative trait to evaluate the
storage root yield of sweet potato. The objectives of this study were 1) to evaluate the effect of environment and
genotype on vine length, SCMR and storage root dry weight and 2) to evaluate the relationship between SCMR,
vine length and storage root dry weight of sweet potato. The field experiments were located at three locations
including Rajamangala University of Technology Isan (L1-RMUTI), Chompra (L2-Chompra) and Sanom district (L3-
Sanom). Ten sweet potato genotypes were evaluated in a randomized complete block design with three
replicates. SCMR and vine length were collected at 30 and 60 days after planting (DAP). At the harvest date (90-
100 DAP), storage root dry weight was recorded. The results showed that environmental factor effected on vine
length and SCMR at 30 and 60 DAP and storage root dry weight. High variations among sweet potato genotypes
were found in almost all parameters, except for SCMR 60 DAP. Interactions between environments and genotypes
were found in all parameters. There was a significantly positive correlation between SCMR at 30 DAP and vine
length at 60 DAP at L3 (r = 0.37%). Positive correlation between SCMR at 30 DAP and storage root dry weight were
found in all locations (L1-RMUTI; r = 0.56*%, L2-Chomphra; r = 0.44* and L3-Sanom; r = 0.47**, respectively). In
addition, positive correlation between vine length at 30 DAP and storage root dry weight at L1 (r = 0.55*%). A
positive correlation between vine length at 60 DAP and storage root dry weight was found in L2 (r = 0.36**) and L3
(r=0.37%). There was mediumly significant positive correlation between SCMR and vine length, and positive
correlation between SCMR and storage root yield suggesting that SCMR could be a selection criterion for high
storage root dry yield potential in sweet potato breeding program. However, further study of high variations of
sweet potato genotypes and more environmental experiment is necessary for more understanding about the
SCMR value and vine length to predict the storage root yield in sweet potato.

Keywords: tuber crop; chlorophyll; SCMR; sweet potato genotypes; Surin province
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W.A. 2566 ’mJLLNumiWﬂamLLUUE‘j@Jam‘Jl‘iaﬂuwﬁaﬂ (randomized complete block design; RCBD) 31U7u 3 Gl;é’l NodsU
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wag 3) Wadnunsns guneauy Jminasuns (L3-Sanom)

Table 1 Ten genotypes of sweet potato used in the experiment, their local name and characteristics

Accession number Local name Characteristics of sweet potato storage root

SR 2022/1 BeniHaruka Purple white skin, light yellow central parenchyma
KS 2022/2 Pakkadmadpor Red skin, soft white central parenchyma

SR 2022/3 Moangpurple Dark purple skin, light purple central parenchyma
SR 2022/4 Moangmaitaiwan Dark purple skin, dark purple central parenchyma
SR 2022/5 Moangokinava Purple skin, dark purple central parenchyma

SR 2022/6 Moangharumurazaki Purple skin, purple central parenchyma

KS 2022/7 Somporsidang Red skin, orange central parenchyma

KS 2022/8 Sweetthijong White skin, soft white central parenchyma

SR 2022/9 Soomokinava Red skin, dark orange central parenchyma

SR 2022/10 Annoimo Red skin, dark yellow central parenchyma
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Figure 1 Maximum temperature (Tmax; °C), minimum temperature (Tmin; °C), relative humidity (%) and rainfall
(mm) in location 1 (L1-RMUTI) (a), location 2 (L2-Chompra) (b) and location 3 (L3-Sanom) (c) of Surin provinces

during the growing season.

2. AusuURvaAY

NN iguantivesiu wuii Aufivgnluwtasi 1 (L1-RMUT) Tassadavesiudufunsievuiusiy
FsusznaulueeynARuns1e (Sand) 77.79 % Ausau (Silt) 18.19 % uazAuwmiles (Clay) 4.02 % A1 pH 5.49 AIN1517
i1 (Electrical Conductivity; EC) 0.041 dS/m mwmﬂum%LLamJ?ﬁIEJULLﬂGﬂEJEJEJu (Cation exchange capacity; CEC) 3.80
mol/kg 8un3edng (Organic matter; OM) 0.50 % Tulmsiaustonun (Total N) 0.027 % wleanleaiduusslom (Available
P) 93.75 mg/ke Inuvadeufiuaniudeuls (Exchanceble K) 44.37 me/kg whaideufiuaniudeulsd (Exchangeble Ca)
113.93 me/kg wazuuniifeudiuaniudeuls (Exchangeble Mg) 39.19 me/kg

ﬁuﬁﬂgﬂiuwaaﬁ 2 (L2-Chomphra) Tassa$rsesiudufusiudufunsie (sandy Loamy) SsUszneuludae
auN1ARUNTIY (Sand) 62.03 % AuTIU (Silt) 29.52 % uazAuwnilen (Clay) 8.45 % A1 pH 5.22 Anisuilnii (EC) 0.028

ds/m mnuglumsuanddsuuasilonou (CEC) 4.40 mol/kg Bum3eing (Organic matter) 1.09 % Tulasiausiavan (Total N)

q

=~ P

0.051 % weavesafiduuselow] (Available P) 23.50 mg/kg Wuvaidenfiuaniudeuld 67.65 me/ke waaidoufinaniuden

16 189.30 mo/kg waznunieuiiuaniudeuld 52.93 me/ke
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fufiugnlundasi 3 (L3-Sanom) TnssaiavesiudufunseUuiuiu (Loamy sand) Gauszneulusseyninfiu
318 (Sand) 79.47 % Ausau (Silt) 13.13 % wazAuuilen (Clay) 6.80 % A1 pH 5.30 AN 15U (EC) 0.055 Ladiiuuse
ds/m mwmﬂ.umsLLaﬂﬂ?{ﬂumelaaau (CEC) 4.80 mol/kg Buvsedng (Organic matter) 0.81 % ulnsiaustanun ( Total
N) 0.040 % Woane¥adiuuselovil (Available P) 8.75 me/kg Inunaidouiivaniudeuld 11.42 me/ke waadoui
wanaeuld 36.31 me/ke wazwund@euiinanudeuls 23.27 me/ke

MnmsUseiinaninvedlassadauasamuantiniuadvasiuia 3 fufiugnnuiiinnuuandisty Tnsaniy
Tnssa1evesiu uazUSinadunieing lugadudl L2-Chomphra fdufusiuvufiunste uaziiviinadunioingge Seing
29 L1-RMUTI ua L3-Sanom sasfsUsanamessinewnsiifiegluuiiiivimaunnsmatuiaaiiud flfidui fuddan
widsdusunuialunslidmniuussiiudnsamuesaneiugiiume esniianuunniafuresguauifmaadvesiu
wazogluiiuiinisudefivdunislumingiuns egslsfiony #ufl LI-RMUTI wag L3-Sanom fianmgliennauasaaauts

Yasauliuanenaiy mndnisAnerluauianAlstdaniunlanuNiealu

Table 2 Soil structure and chemical properties

Soil properties L1-RMUTI L2-Chomphra L3-Sanom

Soil physical properties

Sand (%) 77.79 62.03 79.47

Silt (%) 18.19 29.52 13.13

Clay (%) 4.02 8.45 6.80
Texture class loamy sand sandy loam loamy sand

Soil chemical properties

oH 5.49 5.22 5.30
EC (dS/m) 0.041 0.028 0.055
CEC (cmol/ke) 3.80 4.40 4.80
OM (%) 0.50 1.09 0.81
Total N (%) 0.027 0.051 0.040
Available P (mg) 93.75 23.50 8.75
K (mg/kg) 44.37 67.65 11.42
Ca (mg/ke) 113.93 189.30 36.31
Mg (mg/kg) 39.19 52.93 23.27

3. AU UazAIANTNYBIETU (SCMR)

mﬂmﬁmiwﬁﬁﬁa;ﬂamaaaa WU BNENAVRIANINLINA DY (ﬁyuﬁmimwﬂqﬂ; L) 18nSnane anvuy
AMENAN (vine length) Tleng 30 wa 60 Jumdaugn 1 SCMR fleng 30 Jundsugn wazthmiinvauss ogned
nsadf Sadudviwavedlaseairsvesdiu LLazamauﬁﬁmﬂmsmmLasmﬁmaqauﬁﬁmﬂmmﬂshaf'fusuaw% 3 fufiugn

onLiu A1 SCMR #leng 60 Jundsuan (Table 3)
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WUAPULUTUTINVRIAENUGTUNA (G) slodnwmeAI1181La1 (vine length) 1818 30 Waw 60 Tundelgn

A1 SCMR 7191y 30 Fumaauan wazivtiniiuis egrelileddganneadia enviu A1 SCMR 79ng 60 Tunaslan (Table 3)
= o v oa ) & Y v Ao ] a o v
Han1sAnw gl seiugiumadudadendnininalagnswon SCMR ANEITIAT UASHANTNTILIG

wenNUFmuUfAseUasensiuseniniiuinismnzgnuazateiiugiume (L x G interaction) deynanuaed

n352970 aglitudAyBmsEdA (p < 0.01) (Table 3)

Table 3 Mean squares of vine length, SPAD Chlorophyll Meter Reading (SCMR) and storage root dry weight (kg/rai)

of ten sweet potato genotypes evaluated across three locations

Source of variance df Vine {ength (e >R Storage root dry weight
30 DAP 60 DAP 30 DAP 60 DAP (ke/rai)

Location (L) 2 22.77% 1203.68** 176.53*  282.47ns 13,035%

Error () 6 29.05 41.63 4.38 66.07 233

Genotypes (G) 9 184.56** 1081.53* 56.63* 15.14ns 121,398%*

LxG 18 30.40% 359.91%* 30.83% 35.02% 57,549**

Error (b) 54 6.04 25.69 10.277 13 727

Total 89

ns = not significant; *, ** significant differences at p < 0.05 and 0.001 level, respectively.

DAP = Days after planting

MnmaiIeuifisuaiadsvosdnuuraueiaint wui fufiugn L2-Chomphra Tasfiauenunieniiony 30
way 60 Jundaugn 24.0 uay 49.8 WwuRluns MUy (Table 4) 91nN3UszAdius 3 undsugn wud aneug SR
2022/04, KS 2022/08 way KS 2022/07 ﬁmma’mmﬁmq 30 Tunaeugn m’aﬁajm (30.6, 27.9 WAy 26.3 WWURLUIAT
muadiu) Tuvassianeiug SR 2022/05, SR 2022/04 uag SR 2022/06 fiAue ey 60 Tundsugn s1dfian (63.5,

o

48.8 WAy 48.0 WwuAAS MuFIFU) uanani aneus KS 2022/08 Aiugrluiudl L2-Chomphra firrwemianeniian fe
75.1 \WURALIAT

MnnaisuLfisuAadsvesdl SCMR flang 30 vdsgn wudn Sumaiiugnlufiudl L2-Chomphra fid SCMR
unTign (48.15) LLazﬁummﬁUQﬂiu‘ﬁuﬁ L1-RMUTI fiA1 SCMR 11nfigna flengy 60 wdsugn (47.71) nnsUseifiugia 3
undsUgn wudn anewug KS 2022/07, SR 2022/009 wag KS 2022/03 fiA1 SCMR fieng 30 Tundsugn unnilgn (49.42,
49.10 uay 48.43 MudIFU) wazaneus SR 2022/09, KS 2022/07 wag KS 2022/08 fifn SCMR ey 60 Tundsugn 1n
fian (45.98, 45.90 uay 45.83 mud1dv) Tasaneiiug SR 2022/06 fiugnludiuil L2-Chomphra fidn SCMR o1y 30 Fu
(53.98) uazanuiug SR 2022/09 ﬁﬂqﬂiu‘ﬁuﬁ L1-RMUTI /1 SCMR 91 60 $u unnfiga (51.19) annnsuseiiiuen SCMR
vaslusumalugasogiishetu Ao 30 was 60 Jundsgn it nsUssudiudl SOVR Turaseny 30 Fundsgn fege
nisfumeaiiony 60 Jundwagn deimnudululein sumeludiseny 30 Sundagn Wudisegifivuanidnenmaese
SCMR gl Wudiadifeidaiiauins warnmsasuiulanslu dwadenszuiunmsdaaseinadldd wianmuindey
wazanetusumalifidninadednuny SCMR flony 60 Jundsgn iesansiumeaiinsiiaudvlansddunaludiud

wazmauldsuanszezmaasgiulanmsnuadudussernsaememmsiudisnasausimis vibrlddanuuansiswes
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A1 SCMR flang 60 Sumdaugn Fefunisussiiiudn SCMR vessfumalugiseny 30 Fundsugnurastfutaaiavizan
aunsnUssdiumuanissEianeiudumelugnnduius il fian

INMIANYIVBY Pepo (2020) 51841131 ArANUduvesdluiumeiianUszanas 39.10 - 40.14 Tussuunisugniuy
gnge uag 44.05-48.07 lussuunsugnuuuldenses Tl 1 wag 47.70-48.67 luszuunisugnuuuenses uax 49.70-
53.13 luszuunisugnuuulsionses il 2 Fadumsussiilusfumemiudifiediio Asotthalmi 12 Usziliudieny 40 Yunds
Ugn ilewFsuiteutunantsfinuil liisiuin dnway SOMR vesfuma 10 anewudil Woussdliuiiony 30 Yundagn fid
ogflutng 38.21-53.98 fitasidufinirendt uasfienuusunuresdinuaedingunnnd susiefudsdliifuien
vannmaneyearfiana 1 deillonalumsdnidonaeusiumediian SCMR gs Fsusuenisrmuaansalunsdansizsiuas
g9 (Su et al, 2009) ierhlUlfilurievewsifuslunsmunaeiugiumanidnvaseldeld

MnnsisuifisuAiedestandnviuaieng iuifel wuin undsugn L2-Chomphra linandsvinuviasniian
(379 Alansau/ls) annnsUssidiua 3 wraeUgn wud aneiug SR 2022/03, KS 2022/07 wag SR 2022/09 HAHFATIUAS
wnfian (556, 484 waw 385 Alanu/ls audidu) Tasanewus SR 2022/03 luituiiugn L2-Chomphra TanGaviausisnn
figafio 1,061 Alan3u/l3 (Table 4) 9INNsANYITHLLN T899 HanARsumaTiUgnilon1sgaanssuLtaiazion
uaa m3danislasliiadlvinandnimdniuie 1,189 Alansu/ls (used uavani, 2558) Fudewuiiivuiunanis
naaes wuh nanuAteilinandnroutisinthinmsinufiiiuan Wueruuandsiierssdesnananeiug nisinms
wagAmuaNTAnIaMEnmuaziaiivesiiu Seagiiiuliin L2-Chomphra lnssa¥rsesiudufusiutunse (sandy loam) 3
wnzaufunsaiyiiulavesiadumeninnd fUsinadunietag 1.09% lulasiuiain 0.051% Inunadey 67.65
meg/kg hAaLTaL 189.30 mg/ke wazuniligen 52.93% %qqaﬁqm dlewSeuifieuiu LI-RMUTI wag L3-Sanom Tagianis
swlnunadon Sadsnalnenssiomsduaiunisavasomsluitundliigedy
4. AMAFURUTTENINE SCMR UAZ ANEINDUASRAKEATTUINA

nmanaaes nud linuaruduiussening SOMR fleny 30 Yundsugn fuenueruniiony 30 wag 60 Yu

ndagn uifuiiugn L1-RMUTI wae L2-Chomphra usinuamduiusidsuaniussdudiunaissewine SCMR fleng 30 fu
wdagn fuanueLanfieny 60 Tundsugn Tufludl L3-Sanom (r = 0.37%) uaglinuanudutusszaring SCMR oy 60
Tundsugn fuATme eI 2 glu L1-RMUTI uag L3-Sanom uanuauduiusidsauseming SCVMR fiony 60 Tund
Ugn fumnuealaniieny 30 way 60 Jundaugn ’Luﬁuﬁlﬂgﬂ L2-Chomphra lnefiAanduius e -0.42* way -0.43*
MUaU (Table 4)

wumLdRuSSsuanTussdutiunansssined SOMR flony 30 Yundsugn Audhwiindausiets 3 fiuftugn (L1-
RMUTI; r = 0.56**, L2-Chomphra; r = 0.44* Wag L3-Sanom; r = 0.47** a1ua1av) walinuauduiusseninei SCMR 7
07y 60 Tundsgn Authwiinshuaris 3 fufivgn (Table 4) Flitutt enaazanunsolddnuay SCMR flang 30 Tumds
Ugn Tumsuszifiunananvessiumels Tnsaewugiumadisidn SCMR geazdaarinlinandnvesiumagamulusg e
SCMR gedanasiausyannmnnsdansiesiuas (Su et al, 2009) fnasieanadiniw uasnananvasiiaiigmulufe (Hozyo
et al, 1971; Harn, 1977) fatimntinisuanunsaldiries SPAD-502 chlorophyll meter Tun1suszifiuAanuidnvesdly
fumalunsussiiulsznnssiumafifiswauungld ianduiinsfivssndane uazanduyululasinisusulseiusi
wielasialy

wuanNduTusidwanlussiudiunansseninsanueianiieny 30 Jundsugn futmeinsausisly L1-RMUTI
(r = 0.55*) ustlainuly L2-Chomphra uag L3-Sanom lainuanuduiudssninsenueniianiieny 60 Jumdsugn futun
vusidly L1-RMUTI Tnensdlitlinuanuduiusvesaanuennandieny 60 Yundsgn funandn aratinanduszeznis

wigAulamisuinisaemesludmandndiunessinasaneivis vinlivganisiasgiiuladiumilofu (Storage root
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'
¢ a =

bulking stage) lunsmsafiutuiiedumeeigld 30 TundsgnaduiinnuduiusidauinTeninanueInLasNandn @

a

floszarasasnazans s (Storage root initiation) SInNavaNeMNTLEUAT LAz Feddunarluazisnsnisesey
Aoutaisy ileasnsonmns vilmsdmasienandnlddaiau (van de Fliert and Braun, 1999)
uinuaduTuSIBauanlusEuUIuna1eTERIIALBTanTieny 60 Fundsugn Autmidniaudisly L2-
Chomphra (r = 0.36*) wag L3-Sanom (r = 0.37%) (Table 4)
nsUssiiunuenie WudnvagmsUssiiumsiadyivlavesiindesdiu Ssnmsnwiaded Sl dune
fifiaruennfien svdmanonislinandniigemuludae melnseianduiudsenindnuasiivhmsfnuusasfiuiiugn

Wedunmsfinvwessazdnvauziuiithludgnmsnwandnusazuisroseanisdaasununsnsusasiunfiuaneaaiu
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Table 4 Vine length SPAD Chlorophyll meter reading (SCMR) at 30 and 60 days after planting and storage root dry weight at harvest DAP of ten sweet potato

genotypes three locations

Vine length (cm) SCMR Storage root dry
Genotypes 30 DAP 60 DAP 30 DAP 60 DAP weight (kg/rai) Mean
Mean Mean Mean Mean
L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3
SR 2022/01 19.8¢cd  14f 15.9d 16.6E¥ 20.6e  21.3f 20.0g 20F 41.25  41.72ef 41.25  43.64C 4257  40.37ac 4529  44.04 149fg 38g 265¢ 151F
KS 2022/02 18.0cd 213ce  172cd  18.8DE 39.5cd  64.4b  27.7f 43.9CD 44.78  49.493bc  44.78  48.43A 48.93 39.95b-e 4570  44.89 156e-g  586b 97 279D
SR 2022/03 25.3ab 26.1b 21.2bc  24.2C 43.4c 48.1cd  34.6df  42.1D 43.29 52.72ab 43.29 47.48AB  50.20 4507ab  39.18 44.81 234ce  106la  372c 556A
SR 2022/04 26.4ab  33.0a 32.4a 30.6A 442c  533cd  49.7b  48.8B 4231 4597cd 4231  4467BC 4718  37.83de 4121 4207 268b-d  261d  228jF 252E
SR 2022/05 27.8a 230bd  24.1b 24.9C 68.6a 58.6bc  63.3a 63.5A 45.13 40.946f 45.13 44.758C  47.13 39.27b-e  47.00 44.47 291bc 430c 365fc 362C
SR 2022/06 16.7d 187de  223b 19.2D 6632  435de  354de  48.4BC 4251  53986a 4251  4733AB 4507  47.706a  44.65 4581 207df  163e  125h 168F
KS 2022/07 30.1a 252bc  23.7b 26.38D 37.2cd  56.5bc  409cd  44B-D 46.23 53.59ab 46.23 49.42A 49.39 42.82a-d 4550 45.90 51da 473c 466 4848
KS 2022/08 255ab  34.5a 23.8b 27.98 356cd  75la  29.3ef  46.7B-D 4604  45006de  46.04  47.90A 5037 3693 5019 4583 321b 126ef  323d 256DE
SR 2022/09 26.9a 259bc  23.5b 25.4C 53.8b 42.5de  42.6¢c 4638-D  47.18 51.48ab 47.18 49.10A 51.19 41.38b-e 4535 45.98 193d-f  564b  397b 385C
SR 2022/10 21.8bc 18.2¢f 19.9b-d  20.0D 31.6de  35.1e 27.8f 31.5E 38.21 46.56cd 38.21 42.10C 45.11 40.37Tb-e 4423 4324 86g 8af 173g 114G
F_test % % *% *% % *% ns *% ns ns *% ns *% *% *%
Mean 2338 24.0 22.4 4457  49.8A  37.1B 43.698  48.15A 43.698 47.71IA  61.17C 44.838 243C 379A 2838
CV. (%) 11.21 10.26 9.94 11.97 11.47 10.82 5.68 4.58 9.88 9.68 6.60 7.11 17 7 4

ns = not significant. *, ** Significant at p < 0.05 and 0.01 probability levels. 1/ Means in the same column followed by a common letter are significantly different
at p < 0.05 by DMRT. 2/

Different capital letters indicate significant differences between environments and between genotypes at p < 0.05 by DMRT.

L1, L2 and L3 were a location experiment at Rajamangala University of Technology Isan, Surin Campus, Chompra and Sanom, respectively.

DAP = Days after planting
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Table 5 Simple correlation coefficients between SPAD chlorophyll meter reading (SCMR), vine length and storage root

dry weight of ten sweet potato genotypes grown under three locations including L1-RMUTI, L2-Chomphra and

L3-Sanom

Location: L1-RMUTI

Vine length (cm)

Trait Storage root dry weight
30 DAP 60 DAP

SCMR 30 DAP 0.28ns -0.19ns 0.56**

SCMR 60 DAP 0.25ns -0.06 ns 0.17ns

Vine length 30 DAP 0.55**

Vine length 60 DAP 0.06ns

Location: L2-Chomphra

Vine length (cm)

Trait Storage root dry weight
30 DAP 60 DAP

SCMR 30 DAP 0.32ns 0.26ns 0.44*

SCMR 60 DAP -0.42* -0.43* -0.29ns

Vine length 30 DAP 0.11ns

Vine length 60 DAP 0.36*

Location: L3-Sanom

Vine length (cm)

Trait Storage root dry weight
30 DAP 60 DAP

SCMR 30 DAP 0.21ns 0.37* 0.47**

SCMR 60 DAP -0.18ns -0.13ns 0.15ns

Vine length 30 DAP 0.22ns

Vine length 60 DAP 0.37%

ns = not significant. *, ** Significant at p < 0.05 and 0.01 probability levels. L1, L2 and L3 were a location experiment

at Rajamangala University of Technology Isan, Surin Campus, Chompra and Sanom, respectively. (n = 30)

DAP = Days after planting
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Ry

anmuIndeuiiBvinadennue1aaniiony 30 way 60 Fundsgn A1 SCMR fiony 30 undsgn wastmiiniausis
mewugiumaTausUTuAeuyndnway snviun SCMR fieny 60 Tundsugn wagnuliitenduiusseninsanmwndon
fuanefusuesnmenalan uazA SCMR fieng 30 wax 60 Jumdsgn wagtminsusts nuauduRusduanlusyduiu
nangsErinaen SCMR flany 30 fundaugn fuauerianiieny 60 Fundagn luiamziiud L3-Sanom wumiudiniusideuan
TusduUiunansseningn SCMR fiony 30 Jundsugn Authmidnifuvieis 3 fufiugn nuanuduiusideuanlussdutunang
sEMIANNEIITINY 30 Tundaugn futhwiindusisly LI-RMUTI wagnuamuduiusidsuanlussduuunanssswineann
g1u0fiony 60 Tundsugn futhmdniausisly L2-Chomphra wag L3-Sanom uansi1 dnwasz SCMR LA¥AINLEIAN8190E
Hudnuneilduddnvusmandaiuiduiumasiuay 10 aeiud fensfimsdnwifufuludneasdu 1 Wevsudunande

YpuumAlugnnInaaNA1 9 Aaly

AYBUALN
lasans3delasunuganuunsideaindinnuanenssunIsaLasy Ine1rans Jewasuinnssy @nan.) audyan

@AY FRB650059 / SRN / 01-1 wazvavaunnauMzinunseansiazimalulad unmingrdowmalulagsivuenadany Ineen

g5uns Nealoaniui wargunsaldmiuinnuidelunasall
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aunsy Tavis, Sayansmil dans, 303 wanes wazoysng esauia. 2557, AnuduiusseninsUSinanaslsitaduay
nandnTnavesgarandiweiaszrivayiiudutnande. lunisussgivinisuied
uAnedinuasmans Inenuadunaay aded 11 sewineludl 8 - 9 Sumeu 2557,

USIA uaadel, BUSNY qUVITUE, 15N AzusTal uasutavey anenda. 2558, Ieuasiauinisnandumne : 113
nadeUTUSTUmAiDgRaMNTIL. NTNIMNTNYAT NTENTINVATUALANNTAL.

duana Asavs. 2556. msUszdiusyiunaslsiladlulusesaidinfiduiusiunsasyduln uasnandnvasiilng.

q q

IdnusUTyginemansuiugin anineidudiodlul, Weslwsl.

L3 a

$1u0 9330804, M wnady, indagdl AvBun wazgnf aunna. 2558 Aeuaziaunnssdntume : n1s
Wisuidisuiudiumadiiu. nsdvinisaens nsgnsanuasuazannsal

Anand, H. M., and G. Byju. 2008. Chlorophyll meter and leaf colour chart to estimate chlorophyll content,
leaf colour, and yield of cassava. Photosynthetica. 46(4): 511-516.

Black, C.A. 1965. Methods of Soil Analysis: Part I, Physical and Mineralogical Properties. American Society of Agronomy,

Madison, Wisconsin.



KHON KAEN AGRICULTURE JOURNAL 52 (4): 737-749 (2024)./d0i:10.14456/kaj.2024.xx. 749

Bray, R.H., and L.T. Kurtz. 1945. Determination of total, organic and available forms of phosphorus in soils. Soil Science.
59: 39-45.

Chapman, H.D. 1965. Cation. Exchange Capacity. In Methods of soil analysis, part 2 No. 9 pp 891-913 Amer. Soc. Agron.,
Madison, Wis.

FAO. 1992. The World Sweet potato Economy. Basic Foodstuffs Service Commodities and Trade Division, Rome, Italy.

FAQ. 2024. FAOSTAT (Detailed trade matrix). Sweet potato import quantity. Available: https://www.fao.org/faostat/en
/#data/TM. Accessed Mar.7, 2024.

Gomez, KA., and A.R. Gomez. 1984. Statistical procedures for agricultural research International Rice Research nstitute.
John willey and Sons. New York.

Harn, S.K. 1977. A quantitative approach to source potentials and sink capacities among reciprocal grafts of sweet
potato varieties. Crop Science. 17: 559-562.

Hozyo, Y., T. Murata, and T. Yoshida. 1971. The development of tuberous roots in grafting sweet potato plants,
Ipomoea batatas Lam. Bulletin of the National Institute of Agricultural Sciences. 22: 165-191.

Pepo, P. 2020. Correlation analysis of the SPAD readings and yield of sweet potato (lpomoea batatas L.) under
different agrotechnical conditions. Australian Journal of Crop Science. 14(05): 761-765.

Su, V.S, H.C. Guo, and X.L. Yang. 2009. Study on correlations between SPAD readings and chlorophyll content
in leaves of sweet potato, dioscorea and konjaku. Southwest China Journal of Agricultural Sciences.
22(1): 64-66.

van de Fliert, E., and A. Braun. 1999. Farmer field school for integrated crop management of sweetpotato. Field guides
and technical manual. International Potato Center. Lima, Peru. 266 p.

Walkley, A., and I.A. Black. 1947. Chromic acid titration method for determination of soil organic matter. Soil Science

Society of America, Proceedings. 63: 257.

Uddling, J., J. Gelang-Alfredsson, K. Piikki, and H. Pleijel. 2007. Evaluating the relationship between leaf chlorophyll
concentration and SPAD-502 chlorophyll meter readings. Photosynthesis Research. 91(1): 37-46.



