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ABSTRACT

This article aims to transfer knowledge from the operations of Department of Livestock
Development in developing high quality pangola hay as animal feed supplies for farmers to
produce and sell. Pangola grass (Digitaria eriantha; synonym D. decumbens) is one of the highest
quality tropical grasses and is extensively utilized as fresh grass, hay, and silage for ruminant
animals. Currently, farmers across Thailand are interested in producing pangola grass for both
fresh sales and hay making. This article presents a comprehensive production process of pangola
hay, covering land preparation, transplanting method to reduce seed material, fertilization,

harvesting, sun-drying, baling, and storage. Nutritive values, hay quality standards, and cost-
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benefit analysis of pangola hay production are also discussed. In conclusion, pangola grass is an
economic grass that can generate stable income for farmers.

Keywords: pangola grass establishment; pangola hay; nutritive value; production cost
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Figure 1 Land clearing (A). Grass transplantation (B)
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Figure 2 Fertilizer application (A). Harvesting by drum mower (B). Pangola field ready to harvest (C)
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Figure 3 Sun drying in the field
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Figure 4 Hay collecting (A) and bailing (B)
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Figure 5 Remove hay from the field (A) Store in a warehouse by a first-in, first-out system (B)
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ABSTRACT

Sunflower is an important oilseed and food crop with significant economic value.
However, most sunflower seeds cultivated in Thailand are imported hybrid varieties with high
production costs. This study aimed to develop a high-yielding open-pollinated sunflower
population with desirable nutritional quality. The research was conducted from 2018 to 2022.
Initially, the morphological characteristics of 91 sunflower accessions obtained from the USDA
Germplasm Resources Information Network were evaluated. Fifty-one well-adapted accessions
were selected under Thai environmental conditions and used to establish a base population.
Mass selection combined with recurrent random mating was subsequently performed over
several cycles. Selection criteria included non-branching plants, vigorous growth, strong neck
strength, resistance to diseases and insect pests, large head diameter, and large seed size. After
three cycles of selection, the open-pollinated sunflower population NSSF(S)C3 was developed,
with an average oil content of 26.64%. Yield evaluation was conducted during the dry season
of 2022 using 15 sunflower varieties and lines arranged in a Randomized Complete Block Design
with three replications. The results showed that the average seed yield was 229 keg/rai. The lines
MSC318, NSSF(S)C3, 3100540, 813140 and Ames 3003 produced the highest yields, ranging from
256 to 418 kg/rai. These lines also exhibited greater head diameter, seed set percentage, and
1,000-seed weight than the experimental mean. Nutritional analysis indicated that NSSF(S)C3
combined high seed yield with a high seed oil content. The results demonstrated that the
NSSF(S)C3 open-pollinated population possesses superior yield potential favorable yield
components and desirable nutritional quality. Therefore, it can serve as a valuable genetic
resource for the development of high-yielding sunflower cultivars. Further evaluation across
multiple locations and growing seasons is recommended to assess yield stability and
environmental adaptability.

Keywords: sunflower; composition variety; high yield; nutritional value
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T NITATNAUTHAUTINVINIUAL TUADY KAUTINMAIETOU (recurrent intermating) titalnifin
random mating waglii 4 genetic recombination NAIHANTIN 2-3 T3 TeAALdonuaz1LY1E NS

NAADUNANER

Table 1 Frequency distribution of qualitative morphological traits among 91 sunflower

germplasm accessions

Characteristics Expression Percentage (%)

Branching non-branching 85
branching 15
Leaf : shape oval
ovate
obovate
lanceolate
oblanceolate
rhombic
cordate 100
elliptic
oblong
Leaf : auricles none or very small
Ray floret : shape fusiform 1
narrow ovate 92
broad ovate 7
rounded
Ray floret : color yellowish white
light yellow
medium yellow
orange yellow 100
Orange
purple
reddish brown
multicolored
Disk flower : color yellow 100
Orange

purple
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Table 1 (continued)

Characteristics Expression Percentage (%)

Stem : hairiness at the top (last 5cm)  absent

weak 2
medium 36
strong 57
very strong 5
Leaf : wings none 55
weakly expressed 31
strongly expressed 14
Head : shape of grain side strongly concave
weakly concave 5
flat 95

strongly convex

weakly convex

deformed
Seed: shape elongated 6
narrow ovoid 15
broad ovoid 55
rounded 24
Seed: main color white 20
whitish grey
grey
light brown 15

medium brown

dark brown 28
black 37
purple

MsUsZIUNANER

NANAR

wamﬁmLaﬁa%aqnﬂawaﬁ’uﬁ:Lﬁwﬁv 229 Alansunels Imaﬁﬁmas_jﬁwdw 30-418 Alansumals
Imamumzi’uﬁmamﬁmqqqm Taun awﬁ’ué MSC318 NSSF(S)C3 3100540 813140 uay Ames 3003 1u
NANANDYTIIN 256-418 AlanFumels aumentus MSC365 (258 Alaniunols) way MSC366 (256

Alansunels) Iunandnszauuunans Tuvaesinungiulvunandani laun aneius HA292 G.O.R.104
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CO-PB72 waz No.7336 Tnnandney senine 30-78 Alansunels iewin ddwaunwiuiieinas

Wesuafinludns g5z 7-18 AU uaz 46.1-63.1 WWesidun (Table 2)

Table 2 Seed yield and yield components of 15 sunflower varieties and lines evaluated in

2022
Yield Disc floret 1000 seed weight

Varieties/Lines % Seed set

(kg./rai) diameter (cm.) (g)
813140 388 ab 15.0 a 76.3 ab 79.52 a-d
CO-PB72 88 def 95b 60.0 abc 39.16 e
odesskijl13 221 b-e 13.5 ab 713 ab 72.53 a-d
HA292 30f 11.8 ab 46.1 c 56.27 cde
G.O.R.104 39 f 12.5 ab 63.1 abc 74.97 a-d
Flying Saucer 155 c-f 13.8 ab 69.8 ab 64.21 b-e
3100540 408 a 158 a 71.3 ab 83.03 abc
MSC366 256 a-d 155 a 75.5 ab 71.05 a-d
No.7336 78 ef 11.5ab 59.7 bc 53.21 de
Ames 3003 360 ab 14.5 ab 72.9 ab 72.23 a-d
Peredovik 158 c-f 13.5 ab 68.0 ab 79.67 a-d
No.K947 154 c-f 135 ab 80.0 a 69.67 a-d
MSC318 418 a 14.0 ab 73.1ab 89.33 ab
MSC365 258 abc 16.8 a 72.8 ab 93.82a
NSSF(S)C3 418 a 14.5 ab 72.1ab 90.19 ab
mean 229 13.7 68.8 72.6
F-test *x *x *x *x
C.V.(%) 29.0 15.1 11.5 15.2

Means in the same column followed by the same letter(s) are not significantly different at 0.05

probability level by DMRT

ANWUSNIINISINEAT
LEURIUAUENANABNANAENNWUT VAU 13.7 Llwufiuns laedlyie0g 581319 9.5-16.8
LHURLUAT mumi’u‘ﬁﬁl,aummquaﬂmmaﬂwmiwy Taun mﬁlﬁ’uq MSC365 (16.8 L3uiLuns)
3100540 (15.8 L@URLUANT) MSC366 (15.5 WURLIAT) way 813140 (15.0 \wURLUAT) NuneTundvun
mamﬁﬂﬁqm oA CO-PB72 iU 9.5 lwufung a@dulasifunfnudanansdsuseansainnisnay
o < ! o & a Sg a < ' o g ! ! !
nasuazNISRTeLNAluLAaYIUg ALRAsosITURRMLEAWIAY 68.8 lWasidun Hvitegsening

46.1-80.0 WWesiiun mupziundesduninuingadn laun a1emug No.K947 i 80 wWesidun

'
‘:4

mumd"uwﬁLﬂai‘l,f%uﬁammﬁmqﬂﬂglﬁmﬁ’u Toun maﬁué MSC318 NSSF(S)C3 MSC365 Ames 3003
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3100540 odesskij113 wag 813140 ﬁﬁfaaaqﬁxmﬁﬁ 71.3-73.1 LU@%L%‘INT éauawﬁ’uﬁ: HA292 il
LﬂagL%uﬁﬁmLuﬁmﬁwqm Wi 46.1 Wastdum Y 1,000 waaeds 72.59 ndy ﬁﬁf’gqagﬁwiw
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(89.33 nFu) wag NSSF(S)C3 (90.19 nFu) maﬁuiﬁﬂuumuﬁmﬂmﬂaw laun 3100540 Peredovik
813140 odesskij113 MSC366 No.K947 way Ames 3003 d1uaneiugiidunuin 1,000 wéaussiian
loun CO-PB72 (39.16 N¥W) No.7336 (53.21 n3u) uay HA292 (56.27 nsu) 91g98nA8N 50 (Woiiun
flaade 68 Tu ﬁﬁi’;dagjiwiw 61-74 Tu Imaawaﬁ’uﬁjﬁaaﬂmaﬂ%wqm Taun NSSF(S)C3 fe1yeeonnen
50 Wesidum Wy 74 Tu awﬁ’uﬁ:ﬁaaﬂmam%’;qm Taun Flying Saucer w1y 61 Yu alauawﬁ’ua:
Su¢ laun 813140 CO-PB72 odesskij113 3100540 MSC366 No.7336 Ames 3003 Peredovik No.K947
MSC318 wag MSC365 8g5em19 65-70 Su dwmiuiuiuiedanade 114 Yu fvegsemng 112-
114 Ju Imaawﬂ’uﬁf G.O.R.104 uag No.K947 ﬁfmﬁmﬁlmﬁaﬁqm 112 fu éaumaﬁ’uﬁz HA292 AU
e 113 Sy Iummﬁawﬁuéﬁ'uﬁu’mmLﬁULﬁm 114 Ju mmqmuul.aﬁ'awﬁﬁ’u 178 L WURLUAT ﬁﬁulanagj
5391773 98-238 wufiuns Insanestugfifiarugenuanniigalaun 3100540 fianuge 238 wufiums
3998911A 0 awﬁ’uﬁj NSSF(S)C3 (227 U Luns) MSC365 (215 LU Lunsg) hag Ames 3003 (210
LEURALLAT) éauawﬁuiﬁﬁmmqn@ﬁwqm laun G.OR.104 Aae 98 lufluAs (Table 2 and 3)
NANISNAABINIUAETY 15 mﬁlﬂ’uéwummLmﬂﬁﬁdaéwaﬁﬂ’aﬁﬁmhnﬂé’ﬂwmg LLamﬂﬁLﬁu’hawﬁuﬁf
MUz TUilANUMAINTA1ENRUTNTTUES awﬁuéﬁiﬁwawémqa Taun MSC318 NSSF(S)C3 3100540
813140 wag Ames 3003 ﬁa‘"ﬂwmsLz;wi'lu@,uﬁ;ﬂmmaﬂimjﬂ’hmLaﬁa Lﬂa'gl,ﬁz“juﬁﬁﬂl,uaqumiw 70
Wesifun Snvarmanbinanenanan Tngvuaneningsdfiuduuudaneaiunen viliunanan
(Goksoy et al., 2004) wenanil 1Wosidun A aug Avemiuns Tuduwus AUNISHANINATLAL
anmwnasylussezoanmen Imﬁlmai%u@?amuﬁmﬁgdﬂiw 70 Woslfum uansiansasaudadiuia
LLaﬂ‘V?NaNéG\EjJG (Kalyar et al., 2013) iummzﬁmaﬁuﬁﬁﬁmawﬁmﬁ laun HA292 uay G.O.R.104 il
Srurufuiiei 7-8 au genraesiunuiseiissnun mﬂwmLLﬁuﬂuamyul,t,azmﬁaeyiiamaw?u
finanenandnosnsnn TngnunsSuneuausinonisansiuauaLeg Lauda osansiuiunudy
T MLASILIUADNLAE S ILILIEAR BT (Steer et al,, 1986) $nuruanaadownan ausenl
atiane waznsmevesnulurasnisy ilvnandanelsanas aautiwin 1,000 LWAALAZAMNIN
YoUUAR mumsi’umaﬁuﬁ: MSC365 MSC318 uaz NSSF(S)C3 i 1,000 wings (11nA71 89
n$u) WudnwaritAsivesiu Ussandamnisazauuluazansenmsluiudn (Skoric et al, 2007)
yundalvgydanuddyduasugia lnsanzaaaudaniung fuiuiau Fatnmesntsadnley

aviaue wardesdunldanivungay
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Table 3 Agronomic characteristics of 15 sunflower varieties and lines evaluated in 2022

Varieties/Lines Days to 50% flowering Harvest date Plant height
(days) (days) (cm.)
813140 68 cd 114 207 abc
CO-PB72 70 abc 114 155 efg
odesskij113 69 bcd 114 189 b-e
HA292 73 ab 113 144 fg
G.O.R.104 68 bcd 112 98 h
Flying Saucer 61f 114 120 gh
3100540 70 abc 114 238 a
MSC366 65 def 114 187 b-f
No.7336 65 def 114 128 gh
Ames 3003 69 bcd 114 210 abc
Peredovik 68 bcd 114 180 c-f
No.K947 63 ef 112 162 d-g
MSC318 66 cde 114 204 ad
MSC365 67 cde 114 215 abc
NSSF(S)C3 74 a 114 227 ab
mean 68 114 178
F-test x> ns x>
C.V.(%) 2.6 0.7 9.5

Means in the same column followed by the same letter(s) are not significantly different at 0.05

probability level by DMRT

AnAMelaYUINTg

QmﬁhmﬂmmmﬂaqLuﬁmmumzi’u 15 awﬁ’ufz/ﬁuﬁ: WU PUNE 90 ﬁﬂ'waq‘ﬁwiw
444.96-529.53 wAalae3ne 100 niu Imaawﬁué Ames3003 Iﬁﬁwwé’amuqﬁqm WU 529.53 fila
LAaesne 100 N3 seasn laun awﬁun{ NSSF(S)C3 (499.82 Alauaas3ne 100 n3u) wazMSC365
(499.00 Alaunassmae 100 n3u) mmzﬁmaﬁ’uﬁ: 3100540 Mﬁmé’wmﬁwqm WU 444.96 Alawmaes
no 100 n¥u lunu Usainailasiu Sanogsemng 19.68-34.21 ndume 100 n3u Tavansiug Ames3003
fusunalasiugean WU 34.21 ndume 100 N3y sesawn laun awﬁ’uﬁ: NSSF(S)C3 (29.74 n§uma
100 n¥11) MSC365 (29.24 n3ume 100 N¥u) WAz MSC366 (28.45 n3une 100 n$u) Tuvazfianewug
3100540 ﬁﬂ’%mmiﬁuﬁuﬁﬁﬁfjﬂ WU 19.68 n3ume 100 N3 d1wisu Astulewnsn wumn ﬁéwagﬂiwmﬁw
24.19-36.16 nfun® 100 N3 Iﬂﬁlawﬁ’ui Flying Saucer ﬁﬂ'wqqqm WU 36.16 nuRe 100 N3N

s0%091 laun aesfug odesskijl13 (34.50 n¥ume 100 N$) waw Peredovik (33.91 niuma 100 n¥w)
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%msﬁawﬁué Ames3003 ﬁmmiﬂmmm\éﬂqm WU 24.19 nduse 100 n3u lusu Wsiu wun &
ﬁwagf‘iwm 30.06-40.66 nSuR® 100 N3Y Imawﬁ’uﬁ: 3100540 fUSunalusiugegn WU 40.66
nfupe 100 nda so9aan loun maﬁué No.K947 (33.92 n§ume 100 n3u) wae Peredovik (33.89 n3u
Mo 100 n¥w) vaigd aeriug Flying Saucer SUTunalusiushan wnifu 30.06 ndume 100 n¥u (Table
4) Tneviluwdanunz iy Uszneumelusiu 15 nda lufu 58 n3u o1 3 n¥u anslulamsn 24 n3u

LATNEIUanLA 675 Alauaas3ne 100 n3u (Oliveira and Egea, 2021)

Table 4 The nutritional value of elite sunflower lines in 2022

Calories Fat Carbohydrate Protein

Varieties/Lines

(Kcal/100¢) (g/100¢) (g/100¢) (g/100¢)
813140 475.72 24.32 31.15 33.06
CO-PB72 NA NA NA NA
odesskij113 458.81 21.89 34.50 30.95
HA292 NA NA NA NA
G.O.R.104 NA NA NA NA
Flying Saucer 463.60 22.08 36.16 30.06
3100540 444.96 19.68 26.30 40.66
MSC366 497.93 28.45 28.07 32.40
No.7336 NA NA NA NA
Ames3003 529.53 34.21 24.19 31.22
Peredovik 460.74 21.06 3391 33.89
No.K947 461.97 21.49 33.22 33.92
MSC318 482.67 24.99 32.79 31.65
MSC365 499.00 29.24 26.62 32.34
NSSF(S)C3 499.82 29.74 26.81 31.23

NA = not available

mﬂwami”?mezﬁ@mﬂ'wmaimmmsmmmﬁmmumsi’um&Jﬁuiﬁw{wg’]myu WU wén
mumsi’umﬁlﬁ’uﬁjﬁ@uﬁ@mmmﬂmmmi Taun lusiu TUsau wazaslulewnsm uanenefy @aunsa
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